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TO  THE 


KING. 


May  it  pie  aft  lour  Majefty , 

T  is  not  from  any  forge  tfulnef  of  the 
Reverence  due  to  lour  Sacred 
N  a  m  e  ,  that,  the  Vublifbers  of 
this  Treatife  have  prefuvid  to 
give  it  this  Dedication ;  they  mil 
knowing ,  how  much  better  it  bad  fait  ed  with  their 
'humble  Rate,  could  it  as  well  have  flood  with 
-  their  Duties ,  to  have  fought  for  Patronage 
from  any  lower,  or  [indeed)  other  Hand  than  lour 
Majesty’s.,  to  a  Work,  not  only  undertaken  by 
Tour  immediate  Command,  and  by  a  Terfon,  who 
held  it  his  higbeft  Honour ,  and  no  left  Happinef, 
'to.  have  the  mo  ft  valuable  part  of  his  Life  exer¬ 
cis'd  and  finijb'd  in  Tour  Majefty  s  Service ;  but 
defin'd  alfo  to  the  particular  ule  of  that  part  of 
\Tour  Royal  Care ,  the  Children  of  Tour  Own 


"The  Epiftle  Dedicatory. 

inC  h  r  i  s  t> 

Holpital :  Which,  by  the  Munificent  Vrovifion 
ImirMcrefiy  has  made  for  the  Improvement  of 
Naval  Knowledge,,  and  the  neceffary  Ad¬ 
vantages  of  Maritime  Dominion  W  Com- 
merce,  depending  thereon ,  will  let  Foftei  ity  fee 
how  much  more  it  owes  on  that  Subject  to  Tour 
lingle  Name ,  than  to  the  united  Perfor¬ 
mances  of  all  Tour  Royal  Ante  for  s. 

In  contemplation  whereof ,  and  of  out  Duties 
therein  paid  to  Tour  Majesty  ,  as  well  as 
Re  (peel  to  the  Memory  of  Tour  Servant  our 
late  honoured  Father-in-law  Sir  JON  A  S 
MOO  RE,  its  Author :  We  do  in  all  humi¬ 
lity  lay  this  our  Collection  of  bis  Labours 
therein  at  Tour  Sacred  Feet ,  being , 


(May  h  pleafe  lour  Majefiy) 


Tour  Majefty's  mofl  loyal  and 

obedient  Suljetts  and  Servants  . 


William  HanwaY, 
John  Potenger. 


§ffi£S3|t  IR  JO  ms  MOO<\E,  the  Author 
MS(  mUR  of  the  enfuing  Work,  wasaPerfon, 
who,  by  his  eminent  and  known  skill 
jl!  ln  che  Mathematics  ,  had  attain’d  to 
very  confiderable  Employments  in  his 
,T  MAJEsriEs  Service.  Some  Years 

T  nei!S  ?£*»*’  ,hr  W3S Ch°fen  one of  the Governours 


^Cffs-Hoffud,  London,  whereupon  confident^ 
with  himfelf  the  Advantage  and  Benefit,  which  the 
Nation  might  reap  from  a  Mathematical  School,  if  duly 
managed ,  he  made  it  his  earnefi:  bufinefs  to  promote 
the  improvement  of  it.  His  Majesty  had  of  his 
own  Bouncy  and  by  the  Mediation  of  His  Royal 
Highnene  then  Lord  High  Admiral  of  England, 
been  pleas d  to  Order  a  liberal  Allowance,  for  the 


Maintenance  of  a  Select  number  of  the  ableft  and 


a  1  fitteft 
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fitceft  Youths  of  the  (kid  Hojpital ,  to  be  Annually 
chofen ,  as  alfo  for  that  of  a  Mafter ,  to  inftruift  diem 
in  Rich  Parts  of  the  Mathematics  as  are  requifite  in  a 
Skilful  Sea-man. 

The  School  was  Retted  }  but  there  ftill  wanted  a 
Methodical  Injliintion,  from  which  the  Youths  mi^ht 
receive  Rich  neceffary  helps  as  their  Studies  required. 
A  laborious  Work  from  which  the  greac  and  afiiduous 
Employments  of  Sir  Jonas  might  juftly  have  exempted 
him,  had  he  not  made  this  reflection ,  That  he  could 
not  have  better  bellow’d  the  fpare  Hours  of  his 
declining  Age,  or  done  a  thing  more  acceptable  to 
His  M  a  j  e  s  t  y  (to  whole  Service  he  had  Dedicated 
his  All)  than  by  contributing  what  lay  in  his  power 
to  the  improvement  of  fo  hopeful  a  Seminarv  of 
Sea-men.  . 

Having  thus  engag’d  himfelf  in  the  profecution  of 
this  generous  defign,  the  firft  thing  to  be  determin’d 
was  his  Method.  The  whole  enfuing  Work  he  refolved 
to  divide  into  Four  Tarts.  The  firft  of  thofe  fliould 
comprehend  the  Titles  and  Principles  of  Arithmetic. , 
Vulgar,  Decimal ,  and  Logarithmical ;  P  rallied  Geometry, 
Trigonometry  Plain,  and  Spherical }  Co/mography ,  and 
Navigation :  And  that  the  other  Three  Parts  (hould 
confirt  of  a  Volume  of  Agronomical  Tables',  a  concife 
Geography  fomething  of  Aftronmy ,  Algebra,  and  the 
molt  uieful  Books  of  Euclide’s  Elements.  But  in  what 
Order  thefe  Three  1  aft  were  to  fucceed  each  other, 
appears  not  otherwife,than  that  the  Algebra  and  Eucltde 
were  to  Compofe  the  laftPart;  whence  it  may  be 
collected ,  that  the  Tables  of  Geography  and  Aftronomy, 
were  to  make  up  the  two  middle  Parts. 

•  The 
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The  Arithmetic,  Practical  Geometry,  Trigonometry,  and 
Cofmoerapby  were  writ  by  Sir  Jonas  himfelf,  and  Printed 
during  his  Life  time.  In  which,  if  the  Style  and  Method 
(hall,  by  fome,  be  thought  not  lb  exact,  as  might  have 
been’expe&ed  from  a  Perfon  of  his  great  repute;  Or 
if  theoccafional'^epefifionr  of  his  Principal  Rules,  and 
Applications  to  the  Youths  of  the  Mathematical  School, 
(hall  be  cenfur’d as  a  blemilh  to  his  Work,  it  may  be 
anfwer  d  for  him ,  That  intending  them  chiefly  for 
the  Inftruftion  of  the  faid  Youths,  he  concluded  nothing 
would  more  engage  their  diligence,  than  (uch  familiar 
Addreffestochem,  and  that  accordingly,  fuch  Repe- 
ticioas  may  be  of  goodule.  Fortho  Peilonsof  riper 
Years  and  more  mature  Judgments  may,  upon  the 
firft  perufal,  underftand  what  they  Read  •  yet  when 
ftich  green  wits  are  to  be  Taught,  there  is  a  neceflity  of 
repeating  and  reinculcating  the  Ground-work  Rules  , 
and  Principles,  upon  every  occafion. 

Whilft  the  forementioned  Part  was  palling  through 
the  Prels,  Sir  Jonahs  had.  procured  the  Algebra. ,  with  the 
firft  Six  Books  of  Euclide9 s  Elements,as  alio  the  Eleventh 
and  Twelfth,  to  be  done  by  Mr  .Verkins,  the  then 
Mafter  of  the  Mathematical  School.  The  Figures,  which 
he  appointed  to  be  us  d  ,  were  thofe  of  Melder ,  and  j 
where  he  ended,  thofe  of  Dr.  Barrow,  whole  Method 
he  required  to  be  every  where  follow'd.  The  Volumes 
of  Tables  were  Printed  off  •  the  Tables  for  the  Geography 
all  Collected  by  himfelf  5,  the  Maps  were  Engraved  • 
as  alfo  the  Plates  THth  ProfteBs  for  Part  of  the  Work, 
But  the  Tables  and  Eireftions  for  Calculating  the  Place 
of  the  Luminaries ,  and  Eclipfes ,  were  communicated 
by  Mr  Tlamjled. 


Sir 
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Sir  Jams  was  ready  to  enter  upon  the  Chapter  of 

N  Ta tT’?ad  “Reiv’d  himfelf  within  view  of  the 
much  defired  Conclufion  of  his  Work,  when  it  pleafed 
the  Divine  Providence,  by  Death,  to  put  a  Period  to 
his  Labours  ;  which  happen’d  anfwerably  to  his  own 

dimwit,  that  of  ending  his  days  inhil  Majesty^ 

The  Author's  known  Abilities  had  raifed  a  drear 
expectation  of  the  coming  forth  of  this  Work.  Many 

and  yigoroufly  concern'd  himfelf  in  haftening  he 

°f  th!s  ufeful  and  much-defired  Work. 
Tis  Endeavours  therein  were  feconded  by  thofe  of 

pi««i.fd  is,  *  sss 

«F* 

to  be  examin’d,  it  was  found  ,  that  great  K 
commited  in  them  by  the  Engraver  §  The  T //  j 

metti,rr«V  5"*  «*»*»*>  »M  £ 

Nll/  ^all.\\  hereupon  it  was  agreed,  that  Mr  .Edmund 
m  add  wfo ^  ^  mtreatecI  C°  Pen,fc  t,le  Geomh  and 

mdeiok  A?r  Ttmg  inh  W'lich  he  willingly 
•ndcrtook.  An  Explication  of  the  Copernicm  Hypothecs 
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I  was  promis'd  by  Mr.  FlamJhA ;  and  Mr  .Verkins  who 

■  was  like  to  be  mod  concern'd  with  it,  undertook  the 

■  Navigation :  Mr.  Han  way  and  Mr.  fotenger  making  it 
I  their  Province  to  have  the  Plates  neceffary  for  each 
I  Part,  Engraved,  as  they  were Tranfmitted  to  them 
I  defraying  the  Charges  thereof,  and  urging  all  con- 
*  venient  Expedition  both  from  the  Prefs  and  the 
||  Undertakers. 

I  The  Woik  being  thus  carry'd  on  with  great  vigour 
I  the  Vottnne  of  the  Sphere  was  fell  finiflbed  and  Printed 
1  off,*  then  the  Geography ;  and  Mr.  Terkim  had  but  juft 
|  compleated  the  Navigation,  when  it  pleafed  God  to 
t  conclude  his  Life  with  his  Work  ,  and  to  deprive’ the 
School  of  an  able,  and  diligent  Mailer.  Of  the  faid 
Chapter  of  Navigation ,  it  may  reafonably  be  affirm'd 

J  i  iCnC  i  £^e  advantage  of  any  other  Treadle 
Publiflied  upon  that  Subject.  Within  the  Compafs  of 
fome  few  Pages  he  hath,  with  great  perfpicuity , 
Taught  the  three  leveral  forts  of  Sayling,  viz.  by  the 
Tlam  Chart ,  Wright’s ,  or  Mercators,  and  the  Arch  of 
a  great  Circle.  He  hath  fhewn,  how  the  ufual  Pro- 
poutions  in  each  may  be  wrought  either  Arithmetically 
Geometrically ,  or  by  the  Gunter  s-Line.  To  which  he 
hath  added  a  new  and  a  very  eafy  Method  of  keeping 
the  true  reckoning  of  a  Ship’s  way ;  the  Defcription 
ot  luch  Inftruments  as  are  moft  approv’d,  for  Obferva- 
tions  at  Sea ;  together  with  the  ways  of  Obferving 
therewith.  And  in  the  ufe  of  the  J^muth-CompaS  ■  he 
hath  been  very  exprefs,  and  more  copious  than  ufual ; 
or  this  reafon,  that  our  Seamen  account  the  finding  of 
the  Variation  one  of  the  moft  difficult  things  in  their 
practice.  His  Method  feems  every  where  the  fame 

which 


wmssz^'- 
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which  he  ufed  in  his  School. •  and  it  is  not  tbbe  doubted  I 

but  that  his  Succeffors  will  find  it;  both  moft  inftru&ive  | 
to  their  Dilciples,  and  eafy  to  themfelves.  1 

After  this  Abort  account  of  the  Work  ,  and  the  8 
accidents  which  retarded  its  coming  abroad  at  the  time  § 
lz  was  at  firft  defign'd,  this  may  be  further  added,  1 
That  whereas  the  Author  makes  Mention  of  a  Preface  | 
of  his  own  Writing ,  wherein  he  had  advertis'd  the  I 
Youths  of  the  neceflity  of  Arithmetic ,  and  other  Parts  L 
of  the  Mathematics  in  their  Studies ,  there  was  not  any 
thing  of  that  kind  found  after  his  Deceafe.  So  that  f 
for  what  is  done  by  way  of  Preface ,  the  Public  is 
oblig'd  to  the  prelent  Editors  ofthis  Work,  Mr .Hanway  §; 
and  Mr.  ( fotenger ,  his  Sons-in-law.  •  But  with  a  more  || 
particular  Acknowledgment  to  the  former ,  for  his  great 
Care,  Pains,  and  expence  in  promoting  it,  not  without  i 
extreme  detriment  to  his  Affairs  eliewhere.  I 


the 
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teaches  how  to  get  the  Suns  height ,  to  find  the  height  of  the  Pole  ; 
and  the  Suns  greatefl  Declination  by  obfervation :  as  alfo  his * 
greatejl  Declination ,  and  prefent  Longitude  being  given ,  to  find 
Right  Afcention ,  Declination :  and  the  Latitude  of  any  place  being 
given  with  it,  to  find  his  Amplitude  rifing  or  Jetting ,  his  Af 
centional  difference.  Height  and  Azimuth  any  Hour  fry  Calculation, 
by  the  Globe  or  Geometrically from  141  to  1 63.  The  ufes  of  the 
fix  Mapps  of  the  Stars.  from  1 6  3  to  1 6  8 

CHAP.  VI. 

Of  Navigation. 

SE&ion  - 1 .  Gives  fome  General  Definitions :  Page  1 7 1  1 7  « 
Tables  ofRumbs. 

Sed.  2.  The  fever  al  Cafes  of  plain  Sayling  :  from  173  to 
108.  Traverfe  Sayling  to  \  94.  To  make  a  plain  Chart  1 96 :  to 
lay  down  any  place  in  it3and  to  find  t  he  Courfe  and  Difiance  betwixt 
two placesUid  down*  *97 


THE  I  N  D  E  X. 


Sea.  3.  Contains  the  Crfes  of  Oblique  Triangles  applyed  to  Sav- 
l,n£-  fro*  Page  197  to  201 5 

Sea.  4.  Teaches  Say  ling  by  W  rights  or  MercatorV  Chart  ■  from 
2°6  to  224  all  thele  done  both  Geometrically,  Arithmetically 
and  by  the  Gunters  Ruler. 

Sed.  5.  Teaches  how  to  make  the  f aid  Chart  of  Mr  Wrieht  or 
Mercator ,  and  to  keep  the  account  of  the  Ships  way  by  the  help  of 
st ,  with  Examples.  frJm  ^ 

Sea'A  f  f  of  Inftrumcnts  ,  def tribes 

and  jhews  howto  make  ufe  of,  the  Aftrolabey.  237  Foreflak  2?9 

A  V  n  T  ’ The  Demw4^oJflow;sJadralt, 
and  Davies  Quadrant  from  2V,  to  242.  The  Defer  ip^fon  of  the 
Nocturnal  and  itsufes,  254.  To  find  the  time  of  the  Moons 

Southing  and  High  Water,  255.  The  Defer, ption  aid  nfes  of  the 

271°”  Tt  J  Conr{\  ™dhf  ^  find  the  Vi ari at  ion  of 
theCompaf  by  obfervation  with  it  with  Examples ,  as  alfo  of  a 
Log-book  and  Journal,  wherein  the  reckning  is  kept  with  great  eafe 
anfwer  able  to  theUu^tofs  Charts:  from  25^  257.  7^; which 
is  added  Sayhng  by  the  Arch  of  a  great  Circle,  all  the  necelTary 

Tropof,  ions  being  wrought  both  by  Scale  and  Compafi,  and  Arith- 

metically.  How  to  find  : where  Currents  are ,  and  to  allow  for  Lee. 
from  1  age  275,  to  the  End.  jors.ee. 


astronomical  tables. 


°***  D*"'i 

0fD%mlZme  °f  Afctnf'°n  t0  tVery  De&ree  °f  *****  ^ 

AZompe$Tabk*°  evevp«”'’  Quarter  Feint  of  the 

59 


A  Table  of  Meridional  Parts. 

A  Table  of  the  Miles  of  Eaft  and  Weft ,  anfivering  to  the  Degrees 
of  Longitude  in  the  fourth  Rumb.  ^4 

A  Table  for  hanging  the  Degrees  and  Minutes  of  Ea (l  and  Weft 

into  Miles* 

A  Table  for  Reducing  Miles  of  Eaft  and  Weft  into  Degrees  of 
Longitude^  107 

Traverfe  Tables  of  Miles  with  the  Difference  of  Longitudes  and 

Latitudes,.  I20 


SEC  O  N  D  P  A  R  T. 

A  Table  of  Logarithms  from  1  to  10000.  page  s 

A  Table  of  Proportional  Parts .  47 

Of  Natural, and  Artificial  Sines, Tangents  and  Secants .  71: 
See  Tables  of  the  hour ,  when  the  Sun  is  on  any  Point  of 
the  Compaft to  every  Degree  of  the  Suns  Declination ,  ftom  1  to  60 
Deg.  of  Latitude  under  thefe  to.  1 9  3 

Of  the  Suns  Amplitude  by  the  Points  of  the  Compaft.  194 

A  Table  of  the  Latitudes  and  Longitudes  from  the  Lizard  of  the 
Chief  eft  Places  of  the  World,  begins  under  the  Sines ,  Tan¬ 
gents ,  &  C.  201 

T dies  of  the  Suns  Declination  to  every  Day  in  the  Tear ,  for  four 
Tears.  255 

See  the  Contents  of  the  Doctrine  of  the  Sphere  grounded  on  the  Earths 
Motion  before  it ,  and  alfo  of  the  other  parts  in  their  due  Plates 
where  ntedfuU \ 


SRRJTJ.' 


errata. 


E  R  R  A  T  A. 


•2  ic  TJO  R  Dwillions  ,  read  Millions  124  i2  For Phenomena,  read  Nypotbefes.  '  ' ' 

3  8  Jl  For  out  of  the ,  read  imier  tk.  13  For  to  colder,  read  fuppojes. 

’>  24  For  e»e,  read  the  one.  [  5  For  to  conceive,  read  conceives, 

24  s  ‘-rom  the  bottom  of  the  Page,  for  21  For  but  2  -D<gr.  reader  3  Decrees, 

only  that,  read  »we  that.  1 2  5  rt  Blot  out  Phenomena  or. 

<50  I2  For  be  both  a  tight- Antic ,  read  taken  135  40  For  29  and  fome  odd  Minutes 
t<f.th,er0Jefufto.°”s  %ht-,ln.  read  29  Bays  12  Err  and  fome 

53  10  Forty* %gkt-Jngled Trundle,  read Z>;  odd  MimJs 

rr“*te  ,bm  ,,  45  For  1 2  Minutes ,  read  4,  Mini#!, 
ns axu  137  7  For  reas ,  read  Jenr*. 

11  For  compnfed  of,  read  comprehended  by.  14-1  13  For  CD  real  C  b  1  ' 

7,  and  10.  and  f For  fnib  Sine ,  read  every  where 

3 1  After  B  C  D  add  Figure  1 4.  159  J  eiritb  CompL  of  tbs  Sine. 

71  9  After  asif.putinCFigure  £<;0  168  18  For  Fibmion,  read  Libmion 

71  4  From  the  bottom,  for  DEB  read  17221'For  ,  read  ~i. 

■  and  for  BCD,  read  BDC.  174  t4For  20  26  read f*n 

73  2  For  Clu.  read  ecu.  aftor  I,  ,1  read  £  % 

l)?Xcb%TfA- 

31  After,  from  xtos,  add  10-5°.  186  &  iVor  ..  _  .  _ 

86  18  For  add  the  fecond  and  third  Terms,  read  6^  43  4  3°  °5* 

add  the  Logarithms  of  tkefecond  and  8, For  74.4  read  86. ± 

89  4  For  D^/read  B  A. 

002cFor  abt  read  ±hf  *  Parallel  to  AC,  andmarkit  FG. 

34  For  /rawi'r  toT,  ttdjromf  to  1.  ^ 


1  6  6  £For  45  ?4  read  36  °5* 

S.For  74.4  read  86.4 
In  the  Figure  through  B  draw  a  Line 
)  Parallel  to  A C,  andmarkit  FG. 
1 96  2  From  the  bottom  for  7  read  8,  and  in 
the  lalt  for  5,  read  6. 


>o4  i  ^From  the  bottom,  for  ,  C/  '9735 
ic6  Rule  5.  Line  29.  read  Co-fi.  B  .  R  209  4  C<*’ 

ne^MVdfc-f: BA^O-C.  B.  ,t>MZXc^Z0fP-l  m 

T.,rg.  1!  A .  read  it  AsCo-Ji.  B  .  \  mm’s  ,te 

qadim  ::  Cot.  BC  .  Co-t.  BA.  217  In  the  Figure,  through  E  draw  v  r 
nc  i^or^r,  read  starts. _ Parallel  to  EC.  d  f[ 

No“'  ,hat  in  the  Figure  Page  283.  all  the  finall  Letters  f,  f,  h  i 
P,  S  jy ,  A  mentioned  in  the  following  page,  are  wanting,  whofe  places 

mlcFigrencatprccedtgTt! C“Cd by ,he Meth°d prcfcribed and “fed 


frometoa,  add,  draw  nl  Parallel 
to  Cf. 

j.  After  Tangent  -whereof  is ,  add 
omtuing  the  Cbarailerifiic 


Z 


Y°n  (the  Children  of  the  Royal  Foundation)  have  been  told  in 
the  Epifle,  that  the  Method  intended  for  this  work  requires, 
firft*  t°  UJ  down  feme  fbort  Introduction  for  Arithmetic!*,  to  the  end 
you  may  have  wherewith  to  mind  you  for  the  TrafHce  thereof ,  if  it 
happens  you  forget  any  of  the  Rules.  I  [had  not  need  to  inf  one  any 
Arguments ,  toperfwadeyou  to  he  ready  and  dextrous  therein ,  for  that 
the  universal  ufe  thereof ,  whether  you  be  at  Sea  or  Land ,  requires  it ; 
and  if  you  fljould  be  but  excellent  herein ,  with  fair  Writ  mo ,  it  is 
enough  to  prefer  you,  if  you  had  no  other  Art  be/tdes.  It  is  the  great 
Difference  that  difingmfJjcth  ns  from  Brutes  and  brutijh  Men ,  it 
changes  our  Natures ,  fharpens  our  Underftandings  ,  and  prepare s  us 
for  Bufinef r.  /  divide  all  into  Sc  PI  ions  and  Propofitions ,  as  followeth. 


Section  I. 


Of  the  Common  Farts  of  Arithmetic k- 

$  I.  Of  Simple  Numeration. 

Simple  Numeration :  confifts  in  the  DiflmUion ,  in  the  Eflimation,  and  Numeration 
Pronunciation  of  Numbers.  Every  Place  towards  the  left  hand  being  Hk. 
ten  times  more  than  the  Place  on  the  right,  or  in  decuple  propor¬ 
tion,  therefore  if  any  Number  of  Figures  be  given,  to  declare  or 
pronounce  what  Number  it  is,  fir  bdifiwguijh  the  whole  into  Periods,  be- 

^  ginning 


JL 
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ginning  with  Unity ,  and  taking  three  Places  to  each  Period,  as  you  may  fee 
by  the  Example  following. 

The  Characters  are  9,  B,  7,  6,  5, 4,  3,  2,  i,  o,  whereof  the  lad  is  Nullity, 
or  Nothing  ,  ora  Cypher ,  the  red,  1  for  Unity,  2  for  Duality  or  Two,  0>c. 
Secondly,  for  the  value  ordinarily  eftimated ,  from  the  right  hand  as  the 
firft  place  for  Units,  the  feconcl  for  Tens,  the. third  for  Hundreds,  Thou- 
fands,  Tens  of  Thoulands ,  Hundreds  of  Thoulands ,  Millions,  &c.  The 
Edimation  will  be  bed  by  the  Periods ,  the  fird  being  of  Units ,  the  lecond 
of  Thoulands,  the  third  of  Millions,  the  fourth  Thoulands  of  Millions,, 
the  fifth  Millions  of  Millions  or  Dwiliions,  &c.  and  in  every  Period  there 
being  three  Places,  that  to  the  right  hand  being  Units,  the  middle  Tens, 
and  die  third  Hundreds  •,  as  764 ,  is  Seven  Hundred  Sixty  Four  in  the  fird 
Period  ,  but  in  the  feconcl  Period  ,  it  would  be  Seven  Hundred  Sixty  Four 
Thoufand-,  if  in  the  third  ,  Seven  Hundred  Sixty  Four  Millions,  &c.  So 
that,  laftlv,  if  this  Number  7. 34c. 596.7 1 2.345.082  were  to  be  pronounced, 
having diftinguifhed  all  into  Periods,  it  would  fignifie  Seven  Thoufand  of 
Millions  of  Millions,  Three  Hundred  and  Forty  Millions  of  Millions,  Five 
Hundred  Ninety  and  Six  Thoufand  of  Millions ,  Seven  Hundred  and  Twelve 
Millions,  Three  Hundred  Forty  Five  Thoulands ,  and  Eighty  Two  Units, 
of  wnatfoever  be  afligned. 

$.2.  Of  Compound  Numeration. 

Numeration  compounded  contains  the  Rules  of  Addition,  Subtraction , 
Multiplication ,  and  D'roifiou  ,  under  which  lad  may  be  comprehended 
Extraction  of  the  Square  and  Cube  Roots.  The  Rules  {hall  follow'  briefly  and 
in  order  ,  for  Whole  Numbers. 

Rule  I. 

AD  DITIO  N  is  the  Invention  of  the  Sum  of  two  or  more  Numbers, 
and  requires  the  Ordering  of  the  Places  fo ,  as  Units  may  ftand  under 
Units ,  Tens  under  Tens ,  &c.  and  then  the  Collc&ing  every  Column  by 
itfelf,  and  if  it  fall  out  to  be  under  Ten,  tofet  it  down  3  if  above  Ten, 
let  down  the  oc’d  Units ,  if  there  be  any  ,  and  carry  to  the  next  Column  fo 
uuir.v  Tens  as  the  Number  fhall  come  to  •,  as  in  thefe  Examples. 


16 

34 

7 

5789 

93256 

72 

68 

382 

3452 

1270O 

88 

102 

568 

7898 

3257 

78250 

97662 

I  ,  CO 

20396 

15628 

297496 

So 
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So  if  it  be  required  to  give  the  Sum  of  any  Number  of  Goods, 
delivered  at  fevcral  times,  viz.  50  at  one  time,  7  at  another, 
1 68  at  another ,  and  72  at  another,  Petting  them  down  as  before 
directed,  you  will  find  the  Sum  to  be  Two  Hundred  Ninety  and 
Seven. 


bers,  which  arc  found  by  Pubfcrihing  the  IcfTcr  Number  out  of  the 
greater  ,  letting  Units  under  Units,  Tens  under  Tens,  cr.  then  beginning 
with  the  lad  Figures  towards  the  right  hand,  take  the  Idler  from  the  greater  , 
and  Pet  down  the  Remainder  under  that  Figure.  If  the  Figures  he  cqu'J, 
letdown  a  Cypher-,  if  the  higher  be  Idler  than  the  lower,  add  Ten ,  or 
call  it  Ten  more  than  it  is,  and  be  Pure  the  next  below  be  made  One  more, 
that  is,  if  it  be  2,  make  it  3  3  if  d,  make  it  ~,  &c.  The  Examples  will 
make  all  cafily. 


make  it  3  3 

if  (5,  make  it  ~,  c 

"c.  The  Examples  wii 

756 

8254 

567438 

43i 

6332 

3  587*4 

325 

llzz 

208654 

The  Number  to  be  fubtraftecl ,  together  with  the  Difference  or  Remain¬ 
der  ,  are  equal  to  the  Number  from  which  the  Subtraction  was  made,  which 
is  a  good  Proof  for  Subtraction ;  as  in  the  third  Example,  6332  and  the 
Remainder  1922  makes  8254,  the  firft  Number. 

The  Proof  of  Addition  is  to  divide  the  Parcels,  and  if  the  Sum  of  the 
Parts  be  equal  to  the  Whole,  all  is  right. 

Rule  III, 

MV  LT  IT  C  1C  AT  JON  is  but  a  Compendium  of  Addition,  for  Multiple 
the  Multiplicand  (which  is  the  Number  to  be  multiplied)  is  fo  often 
added  to  it  Pelf,  as  an  Unit  is  contained  in  the  Multiplier  (which  is  the 
Number  multiplying  )  and  fo  the  Product  is  gotten  (which  is  the  Relult  of 
the  Work.) 

For  the  Multiplication  of  the  fmallcr  Figures,  under  5,  it  is  Po  eafie, 
that  any  Child  may  do  it,  as  2  times  2  is  4  ,  3  times  4  is  12,  &c.  But 
for  thole  higher ,  by  tne  Table  adjoyning  they  muft  be  perfeftly  got  by 
ted*"  *  *°  ^01war^  ’  backward ,  or  any  ways  they  may  be  iemcm- 


This 
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This  Table  may  be  perfectly  learn’d  in  fix  hours  time,  and  lefs :  Then 
for  multiplying  two  or  more  Figures  by  one  Figure,  let  down  the  Multi¬ 
plicand,  and  by  that  one  Figure  (being  the  Multiplier)  multiply  all  the 
Figures  of  the  Multiplicand ,  remembring  to  carry  in  your  mind  for  every 
Ten,  One  to  the  next  place. 

2123  Multiplicand.  31567  38976 

3  Multiplier.  7  9 

6369  Frodntt.  220969  350784 


But  if  you  multiply  by  more  Figures  than  one,  work  as  before,  but 
fet  each  feveral  Produft  one  place  forward  towards  the  left  hand  ,  and  fet 
the  Unit-place  exactly  under  the  Figure  you  multiply ,  as  in  thefe  Examples. 


357 6 

32569 

35000 

263 

527 

7000 

10728 

2  iu.c6 

227983 

6c  1  *8 

245000000 

7 1 52 

162845. 

940488 

17163863 

If  there  be  Cyphers  at  the  end  either  of  Multiplicand  or  Multiplier, 
make  the  Multiplication  in  the  Whole  Numbers,  and  at  Iaft  add  fo  many 
Cyphers  as  there  are  Places  of  them  in  one  or  both,  as  in  the  laft 
Example. 

I  fhould  defire  that  the  Boys  Ihoulcl  learn  by  heart  ail  the  Produ&s  of 
12,  as  in  the  following  Table,  for  they  will  have  great  ufc  thereof. 


Se&.  x. 


r  21 

r  24I 

3 

36 

4 

48 

5 

60 

6 

>  times  12  is  < 

72 

7 

84 

8 

96 

9 

108 

10 

120 

1 1 

132 

U2. 

i  „  1 

Rule  IV. 

U44J 

DIVISION  is  a  Compendium  of  Subtraction,  for  the  Divifor  is  fo  P 
many  times  contained  in  the  Dividend ,  as  there  are  Units  in  the 
Quotient ;  fo  that  fubtrafting  continually  the  Divifor  from  the  Dividend 
accounting  an  Unit  for  each  time ,  the  Sum  of  thofe  Units  is  the  Quotient. 

The  Dividend  ftands  in  the  middle,  betwixt  the  Divifor  on  the  left 
hand  ,  and  the  Quotient  on  the  right,  as  in  this  Example. 

In  this  Example ,  as  in  all  others  of  this 
kind,  I  confider  how  many  times  3  can  be  in  6,  Dhifor. DhidmUPmtitM: 
and  hnd  it  2  times ,  I  let  2  m  the  Quotient,  5 W  6  / 

and  multiply  that  2  by  3  the  Divifor,  which  3  J  '  22^5 

makes  6 ,  which  I  fet  under  the  firft  Figure  6*  —1' ’  * 

and  fubtra&ing  one  from  the  other  the  Remain-  07 

der  is  e.  T  hen  I  put  down  7,  the  next  Figure  6 

of  the  Dividend ,  making  a  Point  under  it,  and 
fet  it  after  o }  I  demand  how  many  times  3  can 
be  in  7  ?  and  fet  2  in  the  Quotient ,  then  mul¬ 
tiplying  2  by  3  makes  6  ,  which  I  take  from  7, 
and  there  remains  1  3  after  which  I  add  5,  the 
next  Figure,  making  a  Prick  under  it,  and 
proceed  as  in  the  Example  ,  finding  the  whole 
Quotient  to  be  225  3,  without  any  Remainder. 

But  if  you  be  to  divide  two  Figures ,  then  the  matter  will  be  a  little 
more  difficult,  and  more  care  will  be  required  to  find 
fit  Quotients :  Wherefore  I  advife  the  young  Scholar, 
that  he  may  the  better  underftand  the  Method  of 
chufing  due  Quotients ,  to  make  a  Table  of  all  the 
feveral  Multiplications  of  the  Divifor  to  9,  by  which 
he  will  perceive  where  the  difficulty  lyes ,  and  after 
he  has  made  his  Quotient  by  the  Table  and  without  it, 
he  will  be  perfeft  therein  ,  and  perceive  his  Work  the 
better.  Let  the  Dividend  be  940488,  the  Divifor  263, 
whereof  1  make,  a  Tariff  or  Table  by  doubling  or  Ad- 


15 

*5 

09 

9 


1 

263 

2 

526 

3 

789 

4 

1052 

5 _ 

1315 

6 

1578 

n 

1841 

8 

2104 

_ 9 _ 

_ 2.367  _ 

dition, 
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clition  ,  as  for  2. 1  double  263  and  it  makes  526,  for  3  adding  thefirft  and 
lecond  makes  7S9  ,  for  4 1  double  the  fcconu,  for  5  i-add  the  fecond  and 
third,  for  6 1  double  the  third,  for  7  I  add  the  third  and  fourth,  for  8  I 
double  the  fourth  ,  and  for  9  adding  the  fourth  and  fifth  makes  2367,  which 
is  9  times  263.  5  >  - 

Fir  11  I  find  how  far  the  Divifor  will  reach  into  the  firft  Places  of  the 
Dividend  ,  which  will  be  to  three  Places ,  which  is  940  :  Then  I  feek  how 
many  times  263  will  he  in  940,  and  by  the 
263  )  o.l°4wo  >5,6  lablc,  locking  lor  that  Number  or  the  next 
■  ‘>9  IcLtoit,  I  find  it  3  times,  viz..  789,  which  I 

1514  let  under  940  of  the  Dividend ,  making  a  Point 

1 3  j  5  before,  and  fubtra#,  and  it  leaves  1513  after 

- -  which  I  add  the  next  Figure  of  the  Dividend  4, 

I99^  and  make  a  Point  under  it  3  then  I  enquire  how 

'  many  thues  can  26  3  be  in  1514,  and  the  Table 

1 5-S  tells  me  no  more  than  5  times,  viz..  1315,  which 

1  57S  1  let  down,  fubtra#,  and  io  proceed,  Till  I 

- -  have  brought  all  the  Figures  of  the  Dividend 

_ °  down  ,  and  find  the  Quotient  3576,  and  no  Re¬ 
mainder. 

1  bus  by  making  fuch  a  Table  1- ivifton  is  eafily  performed,  but  this  is 
too  tedious,  and  my  Boys  muft  not  fpare  labour,  but  perform  it  by  their 
memory  and  prafticc,  after  this  manner  :  Let  the  lame  Example  be  fet  down. 

.  Seek  how  many  Figures  the  Divifor  will  re- 

203  )  94.9480  (  3576  quire  in  the  Dividend  to  be  bigger  than  it  lelf, 

789  viz..  940»  there  make  a  Point,  and  eftimate 

1514  h°w  many  times  2  can  be  in  9 ,  having  re- 

131^  Ipctl  to  the  6  that  follows  in  the  Divifor,  for 

r  though  you  can  have  2  four  times  in  9  ,  yet 

I99*  four  times  26,  which  is  104,  is  bigger  than 

_L_hL  94  5  therefore  it  can  be  but  three  times-,  fet  3 

1  57S  in  the  Quotient,  and  multiply  the  Divifor  263 

7578  it,  and  fet  it  (viz..  789)  to  thefirft  Prick, 

~ —  lubtraft  it  from  940,  and  after  the  Remainder 

_ 0  fet  the  next  Figure  in  the  Dividend,  viz..  4  •  and 

fo  proceed  Till  you  have  finifhed  your  Divifion. 
Altei  Divifion  he  fimfhed ,  if  any  thing  remain,  it  is  fet  over  the  Di- 
vilor  m  iorm  of  a  Fraction.  II  the  Divilbr  hath  Cyphers  at  the  right  hand, 
they  may  be  omitted  ,  and  fo  many  of  the  lad  Figures  of  the  Dividend 
cut  oil,  and  lo  the  Divifion  to  be  made  with  the  reft  of  the  Figures. 

Rule  V. 

T\rPf £  T ION  or  Halving,  or  dividing  by  2,  is  perfeftly  to  be  pra- 
1  r  1  L  Snppole  782358  be  required  to  be  halved 3  I  begin, 

and  lay ,  the  hall  ol  7  is  3  ,  and  bccaufe  7  is  odd ,  1  fay,  the  half  of  18 
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is  9  ,  the  half  of  2  is  1  ,  the  half  of  3  is  1  ,  the  half  of  15  is  7 ,  and  the 
half  of  18  is  9,  which  is  391779.  And  it  will  he  requifit,  to  learn  to 
divide  by  12  at  once,  as  was  done  in  Ahltiplic.it ton  for  t  hat  part. 

The  Proofs  ol  Multiplication  and  Divifion  are  mutually  tryed  bv  each 
other,  for  the  Product  being  divided  bv  the  Multiplier  gives  the  Multi¬ 
plicand,  and  by  the  Multiplicand  gives  the  Multiplier:  fo  likcwifc  if  von 
multiply  the  Divifor  by  the  Quotient  (adding  the  Remainder  of  the  Di¬ 
vidend,  if  any  fuch  wereb  the  Procluft  will  be  the  Dividend. 

Laftly  note.  That  if  the  Quotient  be  equal  to  the  Divifor,  and  that 
nothing  remain,  then  is  the  Dividend  a  Square  Number,  and  the  Divifor 
is  theRoot.  To  Extra#  which,  is  the  next  Rule. 


Rule  VI. 

AS  QA  R  E  NV  MBER,  as  before  was  fa  id ,  has  a  Side 
which  multiplied  by  it  lelf  produccth  that  Square  Number. 

a  Square  Number  vvhofe  Side  is  7 ,  for  7  times  7 _ 

is  493  and  in  the  1  able  annexed  all  the  Squares  L  ! 

of  the  Digits  to  9  are  let  down.  But  if  the  F00fs-{Se]lia''‘cs- 

Number  exceed  ,  then  the  Rule  is ,  Ah ke  a  Point  j  l  ~ 

over  the  lafi  Fiyitrc ,  or  Unit-place  ,  and  fo  of  each  j  2  4 

other ,  the  Number  of  thofe  Points  jbews  how  many  1  o  o 

Places  of  Figures  are  to  be  the  Qytotient  or  Root :  As  !  !  I(5 

in  the  Example.  j  1  „ 

Go  to  thefirft  Point  on  the  left  hand,  which  ;  6  -5 

is  103  feck  in  the  Table  the  next  Ids  Square,  !  7 

which  is  9,  and  the  Root  let  in  the  Quotient,  !  8 

which  is  3  3  fet  9  under  10,  and  fubtraft,  lefts  1,  !  9  81 

after  which  adding  the  two  next  Figures  makes  it  - 

160  :  Now  double  the  Quotient  3,  and  it  makes  1666153d 
6,  which  fet  before  160  for  a  Divifor  ,  and  work  9 
as  in  Divifion  3  only  note ,  that  the  Divifor  when  f  >.  ~7~ 

multiplied  muft  not  reach  by  one  place  fo  far  as  6  7 
the  Remainder  3  fo  6  will  be  in  16  twice ,  I  fet  2  1 24 

in  the  Quotient ,  and  multiply  it  by  6  ,  and  it  A  < - 

makes  12,  which  fet  under  163  then  take  the  64 '  36j* 

Square  of  2,  the  Lift  Figure  in  the  Quotient,  320 

which  is  4,  and  fetting  it  under  o  ,  makes  in  all  25 

124,  which  fubtrafting  leaves  36.  Double  the  \ - ~ 

Quotient  32,  and  it  makes  64  for  the  new  Divifor,  °5°  7  39036 
(which  is  every  time  to  be  repeated)  which  will  3900 

be  found  five  times  in  361  :  Work  as  before,  and  36 

as  in  Divifion,  and  the  Root  will  be  found  - - 

3256.  000 


or  Root, 
as  49  is 


!  ! 

Roots. Squares.1 

|  C idtes. 

!  1  1  i 

I  2  4 

i  1 

8 

1  3  9 

27 

!  4  16 

1  64 

:  5  25 

125 

|  6  36 

216 

"  49  ! 

343 

1  8  £4  j 

512 

_ 9 _ Si _ ; 

-729 

Extraditw  of 
the  Suit. ire 
J^cor. 
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Rule  VII. 


JixtraRm  of 
the  Cube  Knot. 


ACV BE  NV MB  E  R  is  fuch  ,  whofe Root  multiplied  by  it  felf, 
and  again  the  Produd  multiplied  by  the  Root, produccth  the  Cube*, 


as  343  is  a  Cube  Number,  whole  Root  is  7,  tor  7  times  7  is  49,  and  7 
times  49  is  343,  and  thofe  Numbers  in  the  former  Table,  under  Cubes, 


are  the  Cubes  of  all  the  Digits  to  9,  and  will  be 
14636^  F.8j  (  527  of  uic,  as  followeth.  When  any  Number  is  given 
125  to  cjrtraft  the  Cube  Root,  do  thus:  Firft  point 

wTrT:  thc  laft  Figure,  and  every  third  ,  as  in  this  Ex- 

'  — _  ample  3  then  1  leek  in  the  Table  of  Cubes  for 


1 5°  •  •  146  ,  and  find  125  next  lefs ,  whofe  Root  5  I  let 

60.  in  the  Quotient,  and  l'ubtrad  125  from  146  and 

S  there  veils  2 1  ,  after  which  I  add  363  to  the  next 


1  5608 

8112)  5755183 

56784.. 
7644  . 
343 


5755l83 


o 


Point :  Now  ior  a  new  Divifor ,  which  mull  be 
found  at  each  fcvcral  Operation  ,  fquare  the  Quo¬ 
tient  ,  and  triple  that  Number ,  as  5  times  5  is 
25  ,  and  3  times  25  is  75  ,  which  I  let  for  a  new 
Divifor^  (and  whereas  in  the  fcarching  for  the 
Square  Root  I  let  all  one  fhort  from  the  right 
hand ,  here  I  allow  two  Places  3  )  then  I  enquire 
how  many  times  7  can  be  in  21  ?  or  how  many 
times  75  can  be  in  21 3  ?  and  finding  it  twice,  I  fet 
2  in  the  Quotient,  and  multiplying  it  by  75  find 
it  1 50,  which  1  let  (as  in  the  Example)  two  Places 


fhort  of  the  laft  Figure.  Next ,  I  fquare  2  the  laft  Figure  in  the  Quotient, 
which  makes  4,  and  multiply  that  by  the  Triple  of  the  former  Figure ,  that 
is ,  3  times  5  makes  1 5  ,  and  4  times  1 5  is  60  ,  which  I  let  one  Place  further 
on  to  the  right  hand,  as  in  the  Example.  Laftly,  I  cube  2,  which  is  8, 
as  you  may  lee  in  the  little  Table,  and  let  it  Hill  one  Place  further ,  under 
the  Figure  3  :  Then  I  add  thole  three  Sums,  and  find  the  Produd  15608  , 
which  I  fubtrad  from  21363?  and  there  veils  575 5 ,  to  which  I  annex  the 
next  three  Figures,  and  make  it  5755183.  And  this  Work  mull  be  repeated 
for  each  fevcral  Figure  in  the  Quotient.  The  next  Divifor  will  be  found 
to  be  8112;  by  l'quaring  52,  or  multiplying  52  by  52,  it  makes  2704, 
which  tripled  is  8112,  and  the  Work  will  Hand  (bv  repeating  the  lame 
operation)  as  in  the  Example,  where  7  times  81 12,  which  is  56784,  islet 
two  Places  fhort  *,  then  fquare  7,  which  is  49,  and  multiply  that  by  156, 
which  is  the  Triple  of  52,  it  makes  7644,  which  I  fet  one  Place  further^ 


and  laftly  I  cube  7,  which  is  343,  and  fet  it  to  the  laft,  and  adding  them 
together  they  make  5755183,  which  taken  from  the  laft  Remainder  leaves 
nothing.  So  the  Root  is  527.  If  after  all  thefe  there  remain  any  Figures, 
what  to  do  in  that  cale  fliall  be  fhewed  hereafter. 
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Thefe  Rules  thus  perfedly  gotten  ,  the  reft  of  the  Work ,  through  all 
the  Parts  of  Arithmetic!^,  will  be  pleafant  and  eafie  to  the  Learner  3  where¬ 
fore  if  this  be  had,  which  but  a  little  painsmay  obtain,  wc  may  proceed  to 
the  reft. 


Section  II. 

Of  Weights,  Me  af uyes 3  Coyn ,  and  Time. 

1.  Long  CM  ensures. 

MEASURES  are  of  Application  or  Reception  3  thofe  of  Ap  Lorn  tri¬ 
plication  or  Length  are  taken  from  the  Parts  of  the  Body  i  fum- 
but  in  England  they  are  taken  from  the  Standard  of  a  Yard 
kept  in  Guildhall,  London ,  the  third  part  whereof  is  a  Foot , 
and  the  Thirty  fixth  part  an  Inch  ,  exprelTed  in  the  following  Table,  from 
One  Inch  to  a  Mile. 

This  Sedion  of  Meafures,  Weights,  &c.  will  be  of  great  ufe  to  be  under- 
flood  and  known. 

I  Inch. 


9 

12 

Palm. 

4 

Span. 

I  f 

Foot. 

18 

6 

* 

J  i 

Cubit 

36 

12 

3 

2 

Yard 

Ell. 

45 

1  5 

_JL 

3 1 

2  j 

60 

I  20 

|  6f 

5 

37 

n 

I  4 

Pace. 

12 

24 

!  8 

6 

i  4 

2 

1  (  Fail) cm. 

~79T 

66 

1 6  j 

1 1 

5  i 

4  5 

3  To  2  i  |  Pole. 

79  20 

2640 

880 

660 

440 

220 

176 

132  1 1  o'  40  'Furl  1 

63360, 

2 1 1 20 

I704C 

5280 

3Si£ 

!  1 760 

1408 

1056,880320'  8  | 

This  Table  of  Long  Meafures  (as  all  the  reft  after)  may  be  confidcrcd  as 
to  the  Columns  from  top  to  bottom,  or  by  and  betwixt  the  Lines  from  left 
hand  to  right :  Each  Column  has  its  Name  at  the  top ,  as  in  the  firft  of 
Inches ,  all  the  Numbers,  viz..  3,  9,  12,  18,  36,  &c.  arc  to  be  accompted 
Inches  5  but  the  Numbers  betiveen  the  Lines  have  refped  to  the  Name  at 
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the  end  againft  which  they  ftand,  as  36  Inches,  12  Palms,  4  Spans  3 
]  ect,  and  2  Cubits,  make  ieverally  a  Yard  •,  and  i'o  at  the  bottom  you  have 
the  Inches,  Palms,  Spans,  Feet,  Cubits,  Yards,  Ells,  Paces,  Fathoms,  Poles, 
and  Furlongs  in  a  Mile. 

In  this  Table  it  is  laid,  that  a  Pole  or  Perch  for  meafurinq  Land  is  1 6\ 
Feet,  which  is  according  to  the  Statute,  but  there  are  other  Cuftomary 
Poles  or  Perches ,  as  18  Feet  for  Fens  and  Wood-land ,  2 1  Feet  for  For  reft*, 

L  mcajhirc,  and  Ireland ,  and  1 8  £  for  Scotch  Mcafurc. 

The  Mcafurc  for  the  Height  ot  Horfes  is  by  Handfuls,  viz,.  4  Inches. 

The  Ell  bv  the  Table  is  5  Quarters  of  a  Yard ,  and  contains  20  Nails,  as 
a  Yard  does  '16  ■,  therefore  the  fifth  part  of  an  Ell  is  a  Quarter  of  a  Yard. 
A  Dit  ch  or  Tlcmijh  Ell  or  Stick  is  three  Quarters  of  a  Yard ,  by  which 
Tapiftry  is  mcaiured. 

$  2.  Square  Me  a fur e. 

SQUARE  MEASURES,  or  Superficial,  are  contained  in  this 
Jure.  linall  Table. 

j  Inches  fquare. 

j 144-  Ecctfif. 

j  1296  9  Yards  fq. 

\  3600  25  2.77  Paces  fig. 

I  39204  272.25  30.25 _ 10.89  Poles  fig. 

,1568160  10890  1210  435.6  40  'Rood-fq. 

|  43560  4840 _ 1742.4  160  |  4  |  Acres  fq. 

|  3097600  1115136  102400  j  2560  1  640 1  Miles  fig ' 

By  reading  of  which  Table,  the  Columns  are  Square  Inches,  Feet,  Yards, 
C'c-  and  the  Lines ,  fuppofe  againft  Acres ,  arc  read  thus :  43  560  fquare 
Feet ,  4840  fquare  Yards  ,  1742.4  fquare  Paces ,  160  Pole  ,  and  4  Roods, 
or  any  of  them,  make  one  Acre. 

3.  Solid,  Meafiure. 

Solid Meafute.  Q OLID  MEASURE,  or  a  Cubick  Foot,  contains  1728  Cubick 
Inches.  A  Cubick  Yard  is  27  Cubick  Feet,  and  46656  Cubick  Inches. 
A  Statute-Brick  is  9  Inches  long ,  4!  Inches  broad  ,  and  2  i  Inches  thick.  _ 

A  Cord  of  Wood  is  4  Feet  over,  4  Feet  deep,  and  8  Feet  long,  which 
makes  128  Cubick  Feet. 

A  Stack  of  Wood  is  3  Feet  over,  3  Feet  deep,  and  12  Feet  long,  which 
makes  108  Solid  Feet. 

Great  Log-Wood  is  fold  by  the  Cord,  and  Small-Wood  by  the  Stack. 

Fifty 
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Fifty  Feet  of  Timber  make  a  Load ,  40  Feet  a  Tun }  18  Feet  fquare  and 
one  Foot  deep,  or  324FeetfoIid  ,  is  a  Floor  of  Earthy  as  27  folid  Feet 
is  a  Yard. 

300  Feet  of  2 Inch  Plank,  200  Feet  of  3  Inch  Plank,  150  Feet  of  4 
Inch  Plank ,  400  Feet  of  1  J  Inch ,  and  600  Feet  of  Inch  Plank ,  make  a 
Load  of  Plank. 

Now  I  fhould  acquaint  you  with  Hollow  Meafures ,  or  of  Capacity,'  •  but 
becaufe  moft  of  them  depend  upon  Troy  or  Averdupois  Weights,  I  will  ex¬ 
plain  them  firft  ,  and  then  the  other. 

4.  Troy  Weight . 

TROY  WEIGHT  weigheth  Gold,  Silver,  Jewels,  Amber,  Ele-  Tro\ 
auaries,  Bread  Corn,  Liquors ,  &c.  and  from  this  Weight  allMea- 
fures  of  Wet  and  Dry  Commodities  are  taken. 

The  Pound  Troy  is  divided  into  12  Ounces,  the  Ounce  into  20  Pcnv- 
weight ,  and  that  into  24  Grains ,  as  by  the  firft  Table  appears. 

I  Grains.  Troy  Weight.  Grnins'  Apothecaries  Weigh 1 . 

24.  \lJem-weioht.  20  \d  Scruple. 


Grains. 

Troy  Weight. 

24 

Peny-veeight. 

480  ! 

20 

| Ounces. 

5760 

240 

|  12  |  Pound. 

60 

3 

3  Drams. 

480 

24 

8  j|  Ounces. 

0 

0 

!  288 

96  |  12  jib  Pound 

Apothecaries  make  up  their  Medicines  by  the  laft  Tabic  of  Troy  Weight, 
but  buy  and  fell  Drugs  by  the  Averdupois.  D 

£.  5.  cMvcrdufiois  Weight. 

BY  <sA  T£  RDUPOI S  we  I G  HT are  weighed  all  Phyfical  Drugs,  dverdnpoi* 
Grocery,  Rofin,  Wax,  Pitch,  Tar,  Tallow,  Soap,  Hemp,  and  all  no¬ 
things  that  have  wafte  ,  all  bale  Metals  and  Minerals,  as  Iron,  Steel,  Lead, 

Tin,  Copper,  Alom,  Copperas,  &c. 

The  Pound  Averdupois  is  divided  into  16  Ounces,  an  Ounce  iuto  8 
Drams,  a  Dram  into  3  Scruples ,  and  a  Scruple  into  20  Grains. 

Scruples.  Averdupois  Weight. 

3  j  Drams. 

24  I  8  I  Ounces. 


1 

128 

1  16 

Pounds. 

I  43008  | 

H336 

1  1 2  Hundreds. 

|  860160  |  286720 

1  35840 

2240  20  |  Tim. 
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Great  Him -  Now  1 12 1b.  make  a  C.  or  Hundred-weight ,  or  the  great  Hundred  ,  and 

Ared.  20  c.  make  a  Tun,  which  is  (hewed  in  the  laft  Table. 

Eighty  Ounces  Avirdnpcis  make  near  to  73  Ounces  'Troy  :  But  Dr.  TV/- 
herd  makes  14  Pound  Averdnpois  equal  to  17  Pound  Troy  3  thcrelorc  let 
Troy  Pound  to  Averdnpois  be  as  17  to  14 ,  Troy  Ounces  to  Averdnpois  as  51 
to  56. 

J  he  Hundred-weight  being  t  12  lb.  is  divided  into  Quarters  ,  each  28  lb. 
and  Stones,  each  14  lb.  By  which  arc  weighed  Iron,  Guns,  Shot ,  Car. 


/  '.iruit ion  of  the  Tun  and  Hundred, 

Nineteen  Hundred  and  an  half  is  a  Tun ,  or  Fodder  of  Lead.  Alom, 
Cinnamon,  Nutmegs ,  Pepper,  and  Sugar,  have  13  \  Pound  to  the  Stone, 
and  1 08  Pound  to  the  Hundred.  EJfcx  Cheei'e  and  Butter  has  8  Pound  to 
the  Clove  ,  the  Wey  32  Cloves  ,  or  256  Pound.  In  Suffolk^ the  Clove  is  8 
Pound,  the  Wey  42  Cloves,  or  360  Pound*,  56  Pound  of  Butter,  60 
Pound  of  Soap  make  a  Firkin ,  and  4  Firkins  a  Barrel  of  each. 

Hay  has  18  Hundred,  3  6Trufles,  or  2016  Pound,  to  the  Load  or  Tun. 
Wool  is  fold  by  the  Clove  of  half  Stone  7  Pound,  14  Pound  the  Stone, 
and  2S  Pound  the  Tod;  the  Wey  182  Pound,  and  the  Sack  564  Pound* 
the  Laft  4'63  Pound. 

A  Faggot  of  Steel  is  120  Pound.  A  Burthen  of  Gad  Steel  is  9  Score 
<>r  180  Pound.  Butchers  account  8  Pound  to  the  Stone.  A  Laft  of  Powder 
is  24  Barrels. 

To  weigh  much  with  a  few  Weights ,  note ,  That  1  Pound,  3  Pound,  and 
9  Pound  ,  "will  weigh  all  from  1  to  13  Pound  *,  and  t,  3,  9,  27  Pound  ,  will 
weigh  all  to  4c  Pound  *,  and  1,  3,  9,  27,  and  8  1  Pound  ,  will  weigh  all  to 
1 2  1  Pound. 

And  note,  it  will  be  ufeful  to  obferve,  That  a  VefTel  which  is  12  Inches 
fquarc  ,  and  12  Inches  deep,  that  is,  a  CubichJFoot,  will  hold  76  1  b.Troy, 
.aid  62.588  lb.  Averdnpois  ;  and  therefore  1  lb.  Troy  will  fill  22.737  Solid 
Inches ,  and  1  lb.  Averdnpois  27.609  Solid  Inches. 

Having  thus  dated  the  bufineis  for  Weights ,  I  come  now  to  Mea  lures 
.,f  Capacity  ,  which  arc  either  Dry  Mcalures  or  Wet. 

6.  Try  Me  a  fares. 

4*7  Aietfures.  J~\d  T  MEASURES  of  Capacity ,  are  raifed  from  the  Gallon ,  con- 
\_J  tainingS  Pints,  which  fhould  be  contained  in  272 \  Cubick  Inches , 
and  fhould  hold  of  pure  Running  or  Rain  Water  9  Pound  ,  1 3  Ounces,  12 
Drams  and  j- ,  Averdnpois  Weight.  Therefore  to  obtain  a  true  Gallon  for 
Dry  Meafure,  if  you  make  a  VefTel  Cubick ,  that  (hall  have  all  the  Sides 
6  Inches  and  48  hundred  Parts  of  an  Inch  fquare  ,  and  juft  fo deep*,  or  if 
you  weigh  with  Averdnpois  Weights  9  Pound  ,  1 3  Ounces,  and  1 2  Drams 
and  t,  of  clean  Rain  or  Running  Water  3  either  of  thefe  will  find  out  the 
Gallon  for  Drv  Meafure. 


JUK  .ir.d  Ihir.- 
drsi's  Va.ri.i- 


Thc 
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The  Table  following  fhews  8  Pints  to  be  a  Gallon  ,  2  Gallons  a  Peck  , 
4  Pecks  to  a  Bufhel ,  2  Bufhels  to  a  Strike ,  2  Strikes  or  4  Buihels  to  Coom 
or  Canock  ,  2  Coom  to  a  Quarter ,  Seam  or  Roler ,  6  Quarter  to  a  Wey. 

This  Table  is  for  meafuring  Corn  ,  and  the  two  laft  Lines  contain  the 
eftimated  Weights ,  the  firft  Troy  ,  the  laft  Averdnpois ,  that  each  levcral 
Quantity  contains. 


Tints. 

8 

Gallons. 

16 

2  Tecks. 

64 

8  4  Bufhels. 

128 

16  8  2  Strikes 

256 

32  16  4  2 

512 

64  32  8  4 

3072 

384  102  48  24 

% 120 

640  320  80  40 

> 

8  lb.  16  64  128 

H  § 

7 1b.  14  56  iC. 

Some  make  6  Quarters  of  Meal  a  Wey  ,  and  1  Wey  and  to  a  Laft. 
iMeal  is  weighed  as  Corn  ,  but  the  common  repute  is ,  that  a  Gallon  of 
Wheaten  Meal  weighs  7  Pound  Averdnpois ,  and  8  Pound,  6  Ounces,  4 
Pcny-wcight,  Troy  3  and  fo  a  Bufhel  56  Pound  Averdnpois ,  and  68  Pound, 

1  Ounce,  1 2  Pcny-wcight,  Troy.  All  other  Grain ,  Salt,  Lime,  Coals, 

&c.  follow  the  Wine  heft cr  Meafure  3  though  Sea  Coal  and  Salt  be  meafured 
ny  this  Bufhel ,  yet  it  is  heap’d  ,  or  clfe  5  ftricken  Pecks  are  allowed  to  the 
Bufhel  called  Water -Me  afire-,  36  Bufhels  are  a  Chaldron  of  Coals ,  and  on 
Ship-board  21  go  to  the  Score  ;  3  Bufhels  make  a  Sack  ,  4  \  iuch  Bufhels  a 
Fat  or  Flat ,  1 2  Sacks  make  4  Fats.  Of  Salt  40  Bufhels  make  a  Wey. 

7.  Liquid  Me af tires. 

Ld  QjJ  1 D  ME  AS  V  R  £  is  either  of  Wine,  Ale,  or  Beer,  The  Liquid  Ma- 
Wine  Gallon  contains  231  Cubical  Inches ,  and  mould  hold  of  pure  Jim. 

Rain  or  Running  Water  8  Pound,  1  Ounce,  1 1  Drams ,  Averdnpois  3  or 
9  Pound,  10  Ounces,  1  \  Peny-weight,  Troy ;  ora  Cubick  VefTel  of  6 
Inches  and  1 3  hundred  Parts  every  way  :  Either  of  thefe  will  find  out  this 
Gallon.  A 1  un  of  Wine  weighs  1 7  Hundred  Weight  Averdnpois. 

A  Table 
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J  Pints .  A  Table  for  Wine  Meafttre> 

j  8  ^Gallons.  HonV>  °>!’  &c‘ 

j  144  18  j Rundlets. 

|  252  3ii  |  1  i  Barrels. 

1  3  36  4^  1  2f  1  f  \Terces. 

j  504  63  |  3  i  2  J  I  y  j HogflJCdJ.S. 

|  6~ 2  84  I  4  T  2  f  )  2  j  1  j  Puncheons. 

1  126  [  7  4  1  3  |  2  1  ^  P/>r. 

j  2016  252  |  14  8  j  6  1  4  ~7  j  2  \Thh. 

The  Gallon  for  Ale  and  Beer  holds  282  Solid  Inches,  and  weighs  of  pure 
Water  10  Pound,  3  Ounces,  .426  hundred  Parts,  / fverdupois ^  therefore  the 
Cubick  Veflel  ought  to  be  6  Inches,  and  55  hundred  Parts  of  an  Inch 
each  way,  to  find  this  Gallon.  In  a  Solid  Foot  are  1728  Solid  Inches, 
which  make  6.128  Gallons  j  and  in  a  Hogfhead  are  10  Feet  Solid,  and  287 
Parts,  and  taking  the  round  Sum  10  Feet  to  be  in  a  Hogfhead ,  there  will 
be  20  Feet  in  a  But  or  Pipe,  and  40  Feet  in  a  Tun. 

Beet  dni  Ale  Pints.  Beer  Meafure. 

Meafure. - .• 

8  j  Gallons. 

72  |  9  | Firkins. 


frjhcad. 

Note ,  That  Vcflels  for  Butter,  Fifh ,  Soap ,  follow  the  Ale  Meafure  of 
a  Gallon ,  and  that  1 2  Ale  Barrels  make  a  Lad.  The  Tare  for  the  Cask  of 
Butter,  Soap,  is  6  y  Pound  for  a  Firkin ,  1 3  Pound  for  the  Kilderkin,  and 
26  Pound  for  the  Barrel. 

fy.  8.  Tale  of  fever  al  Goods. 

Irlwft  ,-Ci'cri^  |  He  “TALES  of  fevcral  6  oods  will  be  worth  knowing,  either  at  home 
GooAu  or  abroad. 

120  Ells  of  Canvas  Cloth  make  an  Hundred  ,  14  Ells  of  Fuflian  make  a 
Cheie  ,  and  10  Ells  of  fine  Linnen,  Silk,  and  Sindon,  the  fame. 

CodFifh  Haberdine,  Ling,  crc.  have  124  to  the  Hundred  ,  and  1240 
to  the  Thouland.  Eels,  25  to  the  Stick  ,  and  10  Sticks  to  the  Bind.  Of 
Herrings  and  Stock  Fifh,  1 20  to  the  Hundred  ,  izcotothc  Thoufand  laid 
in  a  Barrel ,  and  1 2  Barrels'to  the  Lad.  Dcajs 


144  18  j  2  j Kilderkins . 

288  36  |  4  |  2  Barrels. 

ST 6  72  |  8  1  4  2  | Hoi 


Pints. 

Ale  Meafure 

8 

Cjallo } 

w. 

64 

9 

Firkins. 

.28 

18 

2  Kilderkins. 

256 

36 

4  2  j  Barrels. 

JLLL. 

72 

8  4  |  2  \fTogjhead. 

IVine,  Honey, 
Oyl,  &c.  Mesa 
Jure. 
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Deals  and  Nails  are  for  the  mod  part  fold  1 20  to  the  Hundred. 

Of  Furs-,  Filches,  Grays,  Jennets,  Martins,  Sables,  Minks,  40  Skins 
make  a  Timber  3  other  Skins,  5  Score  to  the  Hundred. 

A  Seam  of  Glafs  is  24  Stone,  or  120 Pound. 

A  Bale  of  Paper  is  10  Ream,  a  Ream  20  Quire,  a  Quire  25  Sheets  of 
fome  ,  and  24  of  others. 

A  Roll  of  Parchment  is  5  Dozen,  a  Dozen  is  1 2  Skins. 

Twelve  Dozen  make  a  Grofs. 

Ten  Hides  are  a  Dicker  ,  20  Dickers  a  Lad. 

Ten  Pair  of  Gloves  make  a  Dicker,  andfo  do  10  Ho;fe-fhooes. 

Great  Skins  are  numbred  by  the  Kip,  of  50  Skins  to  the  Kip. 

Laths  s  Foot  long  have  5  Score  to  the  Hundred ,  4  Foot  long  120  to  the 
Hundred.  All  Laths  ought  to  be  1  \  Inch  broad  ,  and  y  Inch  thick. 

Five  Hundred  Bricks  make  a  Load ,  and  lb  does  100  Plain  Tiles. 

Of  Bread  ,  1 3  goes  to  the  Dozen  ,  and  21  Dozen  to  the  Score. 

Five  Foot  of  Ncwcaftle  Glafs  make  a  Table,  and  45  Tables  make  a  Cafe  *, 
but  of  Normandy  Glafs,  25  Tables  make  a  Cafe. 

In  the  City,  Lime  is  fold  by  the  Bag,  each  Bag  holds  a  Bufhel ,  and  25 
fuch  Bags  make  an  Hundred.  Some  Places  have  40  Bufhels  to  the  Load. 

70 Pipe  Hoops,  90 Hogfhead  Hoops ,  120  Barrel  or  Kilderkin  Hoops, 
or  1 80  Firkin  Hoops ,  make  a  Bundle  or  Hundred. 

9.  Money. 

/'Jf He  ACCOMPT  of  MONET  is  very  neccflary  to  be  known.  Money. 
Fnglijh  Money. 

4  Farthings? '  CPeny.  I  s.  d. 

12  Pence  Smake  1  <  Shilling.  A  Mark  is  13  04 
20  Shillings  cPound  !  A  Noble  6  08 

Spanijh  Money.  Portugal  Money. 

6  Carnadoes-)  pMarvcid.  40  Res  y  cRyal.CdEng 

54  Marveids  I  ^  Ryal.6 d.Eng.  2  \  Ryals  /  ~  \Tcftoon. 

1 1  Ryals  i,  <u  J  Ducat.  4  Teftoons  or  >  -§  <  Ducat. 

8  Ryals  f "g  1  Peece  of  8.  10 Ryals  \S  ) 

j  I  4;.  Engl.  2 1  Ducats  A  L  Milt  of  gold 

4  Quartiles  j  LRoyal. 

French  Money.  Scotch  Money. 

1 2  Deniers  ">  /  Soulz.  1  Small  Peecc  w  /■  2  £  d.  Englijh. 

20  Soulz  (  Z  Trank  or  Liver.  3  Small  Peeces/  <u  \Noble,  6\d.  Sng. 

16  Soulz  C’-g  iCardecu.  2 Nobles  Mark,  13  %  d.Eng. 

4Cardecues^  B  CCrown.  3  Nobles  J  (1 /.Sew/;, 20 d.Eng. 


Of  Arithmetic^ 


Chap.  I. 


Irijh  Coin. 

Two  4  i  d.  is  one  Harper ,  or  9  d.  Englijh  -,  and  20  Harpers  is  1  /.  Irijh  , 
or  15  s.  Englijh. 

Flcmifh  Coin. 

8  Pence  *3  r  1  Groat. 

2  Groats  v  ^  1  Single  Stiver. 

2  Single  Stivers  S  is  <c  1  Double  Stiver,  or  3  \d.  c nglijh. 

20  Single  Stivers,  or  10  Doubled  Gilder. 

6  Gilders  <J  £ 1  Pound. 


10.  Time. 

Time.  TN  a  Common-Year  are  365  Days  and  6  Hours ,  but  in  a  Leap-Year  366. 

1  In  a  Day  Natural  arc  24  Hours ,  in  an  Hour  60  Minutes ,  and  in  a 
Minute  60  Seconds,  &c.  In  a  Year  arc  52  Weeks,  13  equal  Months  of 
28  Days  to  a  Month  and  1  Day ,  or  1 2  unequal  Months. 

The  Characters  ufed  to  exprefs  the  former  Moneys,  Weights,  &c.  are 
they  that  follow. 

A  Pound  l.  a  Shilling  j.  a  Peny  d.  an  Haif-peny  ch.  or  f ,  * ,  for  3  Far¬ 
things,  an  Haif-peny,  or  Farthing.  A  Pound  Weight  lb.  an  Ounce  §, 
a  Grain  Gr.  a  Scruple  3 ,  a  Dram  3 ,  a  Quarter  Or.  a  Crown  A ,  an 
Hundred  Weight  C. 

I  fhall  now  come  to  (hew  you  the  Praftice  of  Addition  and  Snbtrattion 
in  thele  Parts  of  Money,  Weight,  and  Time  ,  where  the  Denominators 
are  omitted  ,  which  will  bring  to  ufc  the  aforclaid  Rules ,  and  will  caule 
you  to  feck  for  as  much  as  you  fhall  have  need  for  amongft  the  Tables. 


Section  III. 

Of  the  Addition,  Subtraction,  and  Reduction  of  Numbers 
of  JeVerai  Denominations. 

1.  k_A adit i o?2  of  fcver.it  Denominations. 

Addition  of  je-  T|  ^He  Rule  for  ADDITION  will  be  ,  To  fum  up  each  De- 

verui  Deno -  gjj  nomination  ,  and  to  lee  how  many  of  them  will  make  one  of 

mimtions.  g  the  next  Denomination,  and  to  bear  fo  many  Units  forwards, 

J1L  as  thole  will  come  to. 


In 
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In  this  Example  I  begin  with  Pence,  and  lay,  9  and  j35  1?'  0g~ 

2  is  11 ,  and  8  is  19,  which  1  find  to  exceed  12  Pence,  q?  j  t 

the  Pence  in  a  Shilling  ,  and  contain  it  once,  and  7,  which  \  Q%  <Z 

7  I  let  down  under  Pence  ,  and  carry  1  to  Shillings,  laying,  — - - 1 — — 

1  -and  5  is  6,  and  1  is  7 ,  and  7  is  1 4 ,  I  fet  down  4 ,  and  2?4  ]4  °7 
account  how  many  ioj.  I  have,  which  are  3  ,  which  make 
1/.  10/.  the  10  s.  I  let  by  the  4,  and  carry  1  to  the  Pounds,  and  adding 
them  as  m  whole  Numbers,  I  find  the  Sum  to  be  234/.  14  s.  7  d. 

1  S'  d’  a  _  Troy  Weight.  Avcrdnpois  Wciaht. 


J7S 

*S 

02  4 

1b. 

o- 

Jrvt. 

Gr. 

Tim. 

C. 

75 

11 

09 

13 

09 

13 

15 

0 

2 

30 

00 

00 

221 

1 1 

10 

or 

0 

l6 

7i 

1 1 

11  X 

1  5 

10 

1 1 

02 

0 

34 

131 

10 

10 

07 

14 

~iS 

0 

17 

484 

09 

°9 

3 

IO 

Thcfe  three  Examples  trill  be  furficient.  The  firft  of  Pounds,  Shillings 
and  Pence,  as  before.  The  fecond  Example  of  Troy  Weight ,  where  for 
every  24  Grains  I  carry  1  to  the  Peny- weight ,  for  every  20  Peny-vvemht  1 
carry  1  to  the  Ounces,  and  for  every  12  Ounces  1  to  the  Pound,  and  the 
Sum  will  be  25 1  Pound,  7  Ounces,  14 Peny-wcight,  and  1 8  Grains.  And  lb 
tor  Avcrdnpois  Weight ,  for  every  1 6  Ounces  I  carry  1  to  the  Pound  for  t 

every  28  Pound  I  carry  1  to  the  Quarters ,  and  for  every  4  Quarters  1  to  the 
Hundred,  and  20  Hundred  for  a  Tun. 

All  the  trouble  lyes  in  carrying  fo  many  of  former  Denominations  as  arc 
contained  in  that  Row  you  add  up. 

2.  Subtraction  of  Jeveral  Denominations. 

SUBTRACTION  in  tliefe  Numbers,  is  no  more,  than  to  take  the  r  /  a* 
lower  Denomination  from  the  higher;  which  if  it  belefltr,  and  you  /r"t7 Dal 
cannot  take  it,  then  you  muff  borrow  one  of  the  former  Denominations  mirations. 
and  lubtraft  ,  remembring  to  add  1  to  the  next  Denomination  below. 


/.  s,  d. 
375  11  05 

•  132,  09  04 

Bent.  243  02  01 


The  firft  Example  has  no  difficulty ,  being  the  lower  is  in  each  Denomi¬ 
nation  lels  than  the  higher.  In  the  iecond  Example ,  becaufe  ?  d.  will  not 
come  out  of  id.  I  borrow  izd.  and  make  it  14 d.  and  then  <  out  of  14 

D  refts 


/. 

s. 

d. 

1b. 

Troy 

o* 

Weight. 
PlYt.  Gr. 

J754 

1 1 

02  2 

17 

09 

1 1 

13  22 

982 

13 

_£5_i 

19  20 

771 

17 

09  j 

1 

°9 

14  02 
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refts  9‘,  now  I  remember  to  make  13,  14,  reftoring  the  12  d.  I  borrowed 
(which  muft  be  carefully  clone)  and  lay,  14  out  of  31  (borrowing  20) 

-  reft-:  ] Then,  as  in  the  Whole  Numbers,  3  out  of  4,  refts  1,  Gc. 

Note ,  It  is  an  cafier  way,  to  take  the  lower  from  what  you  borrowed, 
and  add  the  Remainder  to  that  above  ,  than  to  work  the  ordinary  way  •,  as 
in  the  laid  Example  ,  lay  5  out  of  12  I  borrowed  refts  7  ,  and  7  and  2  is  9. 
A  Wm  ,  in  Shillings,  it  is  better  to  lay,  14  out  of  20  refts  6,  and  6  and 
Vr makes  i~  In  the  third  Example  of  Troy  Weight ,  in  the  iecond  Deno¬ 
mination  A'  Peny-wcight ,  I  fay,  19  out  of  20  refts  1  ,  and  1  and  13 
makes  1 4.  Then,  1 2  Ounces  from  12  l  borrow  refts  o,  and  o  and  9  is  9. 

o  Here  the  young  Scholar  will  receive  ibme  encouragement  3  for 
l6_S  if  I  demand  of  him  this  prelent  year  1678,  what  Age  1  was, 
161 "  being  born  1 6 1 7  ?  let  him  lubtradt  the  Idler  Number  1617  from  the 
6 1  greater  1678  ,  and  there  refts  6 1  Years. 

Here  he  may  ium  up  the  Receipts 
/.  s.  d.  and  Payments  of  the  ieveral  Pages  of 

Received  30  00  00  hisAccompts,  and  fee  what  the  Bal- 

More  50  00  00  lance  may  be ,  as  in  the  Example ; 

Afore  62  11  c6  where  the  feveral  Pages  of  the  Re- 

,  „  . - 7  ceipts,  viz..  30/.  50/.  and  62  /.  in. 

Mtm  of  Receipts  1+2 _ 1 1  06  6  j  comes  in  all  unto  142  /.  11  1. 

6  d.  And  the  Pages  of  the  feveral 
Disburs’d  7  15  07  \  Disburfemcnts ,  (1.)  7/.  i^s.-j\d. 

More  34  18  C9  ”  (2.)  34^  l3  s.  9^*  (30  iS/.  i7J-5^'- 

More  18  17  05  (4.)  23  l.  11  s.  8  -7  d.  and  (5.)  32/. 

Adore  23  U  08  r  9  s.  8  ±d.  amount  in  the  whole  to 

Adore  32  C9  c8  7  1 17  /.  1 3  s.  2  £  d.  which  being  ta- 

„  ...  ,, - “  " — ~  ken  out  of  the  former  Receipts,  there 

*mt  disbmi  d  117  ^  02  4  refts  24  L  1 8  .n  3 d.  And  for  Proof, 

Remains  24  18  03  4  this  Remainder  and  the  Dishurlcmcnts 

r  ~ - ~  being  added  together,  make  the  Sum 

"  r0oJ  _ ^ _  of  the  Receipts,  as  you  may  fee  in 

the  Example. 

3.  Rcdttffio n. 

THe  next  is,  to  fhewhowany  of  thelc Numbers ,  whether  of  Money, 
Weight,  Mcaiurc,  &c.  may  be  brought  from  the  higheft  or  higher 
Term  to  the  lowed  or  lowers  which  to  do,  you  muft  conlidcr  how  many 
of  the  next  Idler  Denomination  is  contained  in  the  next  greater  before, 
and  by  that  Number  multiply  the  greater  *,  as  Pounds  arc  brought  into  Shil¬ 
lings  by  multiplying  by  20,  Shillings  into  Pence  by  12,  and  Pence  into 
Farthings  by  43  as  in  the  following  Examples ,  where  27/.  19  s.  5  el.  make 
6~  1 3  d,  and  13/.  1  5  s.  6  ±d.  make  13227  f.  And  here  1  multiply  by  12 


once 
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/.  S.  d.  I.  s.  d.  f 

27  |  I9[ _ 5  \JI\_UA\ 

13227 


Troy  Weight  may  be  reduced  into  Grains,  by  multiplying  by  12,  2c, 
and  24:  And  Avcrdnpois  Great  Weight  into  Ounces,  by  4,  28,  and  16. 
352  Pound  Troy  Weight  niakes  2027520  Grains. 


Lib. 

$• 

Pm. 

Lib. 

§-  Pm. 

Grains. 
1  1 

352 

4224 

84480 

37 

10  16 

12 

20 

2+ 

12 

[444  9080 

|  36384 

4224 

84480 

33792° 

454  9096 

18192 

I6896O 

2027520 

"1  24 

1  2 1 S  3  I  5 

And  foof  any  higher  to  a  lower  by  Multiplication*  but  if  it  be  to  bring 
the  lower  to  a  higher  ,  then  divide  the  leaft  by  l’o  many  of  its  Denominations 
as  are  contained  in  the  next  greater.  Example,  to  bring  42720  Pence  into 
Pounds,  Shillings,  and  Pence*,  the  Anfwcr  is  178  Pound:  And  if  anv  had 
remained  in  either  Divifion  ,  they  had  been  the  odd  Pence  and  Shillings  j  as 
in  the  fecond  Example ,  in  6713^.  there  is  27  /.  19  s.  5  d. 

Note,  That  to  reduce  Shillings  into  Pounds,  is  to  cut  off  the  laft  Figure, 
and  take  half  of  the-  reft ,  as  the  half  of  5  is  2 ,  of  1 5  is  *7 ,  and  there 
remains  19  s.  and  5  d. 


d.  s.  L 

12  )  42720  (  356J0  (  178 
36 

-Tn  O 


I.  s.  d. 

J2  )  6713  (  55I9  (  27  :  19  :  05 
60 

w:  2) 


After  the  fame  manner  may  Troy  Weight,  Avcrdupois ,  or  any  other 
Weight  or  Meafurc,  be  reduced. 

Likewifc  Foreign  Coin  may  be  reduced  into  Lnglijh ,  by  turning  the  Value 

D  2  into 
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into  Englijh  Coin  of  any  part:  As,  What  is  the  Value  of  223  Scofc/?  Mark, 
equal  to  1 5  Englifh?  which  is  54  Farthings,  and  223  by  54  makes 
12042  Farthings,  which  reduced  backwards  to  Pounds,  Shillings,  Pence, 
makes  12  10  s.  10  \  d. 


ALbrejution 
d  FrjJion. 


0[  F  r.  actions,  'ibhofe  Species  ami  fydes  fl?all  he 
brought  into  as  ffjort  a  Form  as  may  be. 

A  Broken  Number,  called  a  FRACTION',  denotes  or  fignifies 
/%  one  or  more  Parts  proportionably  of  any  thing  divided  :  It  con- 

iTT»>  fifts  of  two  Numbers,  the  higher  and  lower ,  with  a  Line  be- 

JsL.  twixt  them.  The  higher  is  the  Remainder  after  Divifion  ,  the 
lower  is  the  Divifor  3  the  higher  numbers  the  Parts  of  the  Thing  divided 
remaining  after  Divifion,  and  is  called  the  Numerator  \  the  lower  denomi¬ 
nates  the  Parts ,  and  is  called  the  Denominator. 

This  Knowledge  confifts  in  the  Reading  of  a  Fraction,  in  the  Abbrevia¬ 
tion,  Eflimation ,  and  Reduction  \  and  laftly  ,  in  the  performing  the  ordinary 
Rules  of  Addition^  Subtraction^  Multiplication ,  Divifion ,  and  in  Extracting 
the  Roots.  Every  one  of  which  flia.ll  follow  in  order, 

1 .  Pronunciation. 

THc  READING  pronounceth  the  higher firfi;,  then  the  lower,  as 
called  three  fourths fo  ’4  f,  7  fed  arc  called,  the  half,  the  third 

part ,  the  (ti  e  [even  parts  ,  the  3  2  parts  of  1 50. 

£ .  2 .  bbreviation  of  a  Fraction. 

TPIc  A  B  BRE  FIAT  10  N  is ,  when  both  the  Numerator  and  De¬ 
nominator,  divided  by  Pom e  Common  Mcafure ,  are  expreft  in  lower 
Terms ,  as  «  being  divided  by  4,  the  greated  Common  Mealure  ,  gives  i  , 
the  lame  in  value  3  for  as  4  is  the  half  of  8  (fuppofing  of  an  Inch  divided 
into  8)  fo  is  1  of  2,  ere. 

How  to  find  this  Greatefl  Common  Mcafure ,  the  Rule  is ,  Divide  the  De¬ 
nominator  by  the  Numerator ,  or  the  greater  by  the  left?  and  the  Di  vifor  by  the 
Remainder  ,  and  the  firfi  of  the  Divifors  ,  that  divideth  the  Dividend  without 
a  Remainder  ,  is  the  Greatefl  Common  Me  afire.  Thus  in  jjj,  2  is  found  the 
Created  Mealure,  and  will  bring  -3§-  to  f  l  by  dividing  by  2. 

*4)380  14)  24  ( 1  10)14(1  4)10(2  2)4(2 
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Thus  all  Fra&ions  ought  to  be  abbreviated  before  you  work  them  ,  as 
^  by  18  becomes  f  ,  fo  by  8  becomes  being  of  the  fame  value  as  , 
before.  But  if  the  lad  Remain  in  finding  the  Common  Mealure  be  1,  then 
thole  Numbers  arc  incommenfurablc ,  and  are  in  their  lead  Terms  already 
If  both  the  Terms  have  Cyphers  to  the  right  hand ,  cut  them  off,  fo 
becomes  f.  Even  Numbers  may  be  brought  down  by  halving  ,  or  dividing 
them  by  fome  commonly  known  Mealure. 

3.  The  Value  of  a  Fruition. 

HT  He  E  ST  I  MAT  10  N  or  FA  LU  E  of  a  Fraction  is  known  thus :  Bxlue  of  a 
If  the  Numerator  be  equal  to  the  Denominator,  then  is  the  Fraction 
equal  to  Unity,  or  one  Whole.  But  if  the  Numerator  be  lels, then  the  Fraaion 
islels  than  1 3  if  gi  eater ,gi  eater  :  f  is  equal  to  1,^  is  Iefs  than  i,but  £is  1  and  ». 

If  you  defire  to  know  the  Value  of  a  Fraaion  in  fome  other  Denomination 
than  his  own  ,  as,  What  is  the  5  Twelfths  of  a  Crown  ?  Here  if,  which  has 
12  for  the  Denominator  ,  is  to  be  changed  into  a  Denominator  that  has  60. 
for  fo  many  Pence  are  in  a  Crown.  Multiply  the  Numerator  in  the  new 
Denominator,  and  divide  by  the  old  Denominator,  and  you  have  the  Value 
So  60  into  5  is  300  ,  which  divided  by  12  gives  25,  which  fignifies  that 
25  Pence  is  the  ,  *  of  a  Crown.  And  fo  the  £  of  a  Day  will  be  found  18 
Hours.  And  lo  of  any  other. 

4.  Reduction  of  Fractions. 

FIrd  to  reduce  two  Fractions  of  divers  Denominations  to  one  and  the  fame,  KdiiTrn  of 
(having  brought  them  fird  to  their  lead  Terms)  multiply  the  Deno-  ^Cliora. 
minators  together  for  a  new  Denominator ,  and  multiply  crois ,  the  Deno¬ 
minator  of  one  by  the  Numerator  of  the  other,  for  new  Numerators. 

Example. 

)  and  f  reduced  to  the  fame  Denomination  becomes  f  f  and  :f. 


And  if  there  be  more  Fractions  than  two  ,  to  be  reduced  to  one  and  the 
lame  Denomination ,  multiply  all  the  Denominators  for  a  new  one  and 
each  Numerator  into  all  the  Denominators  but  his  own.  ? 

Thus  £ ,  f  ,  4  ,  and  f  ,  if  reduced  to  one  Denomination ,  becomes  rfy  . 
?!  o  ?  Til?  mj  and  reduced  by  halving  will  be  -£§  , 

6p  So  90  t)6 


lo  reduce  a  Whole  Number  into  an  improper  Fradlion  of  a  Denom;- 
nation  given  ,  multiply  that  Number  by  the  Denominator  given  ,  and  fet  it 


VrDior.s  of 
Fr.um>. 


AUition  'a. I 
Siibtr.ulion  of 
Fudiors. 
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over  itFraclion-wifc  ,  as  to  reduce  7  to  a  Denominator  of  4  ,  it  will  be  4  *, 
and  to  reduce  5  into  7,  it  will  be  :  And  thus  anv  Whole  Number  and 
Farts  arc  to  be  handled  •,  as  3  f  makes  -f  :  So  likcwii'e  an  improper  Fraftion, 
where  the  Numerator  is  equal  or  greater  than  the  Denominator ,  is  to  be 
brought  into  Whole  Numbers ,  by  dividing  the  Numerator  by  theDeno- 
initiator.  Thus  -7  will  be  5  ,  and  -f  will  be  5  7 ,  and  will  be  3  f. 

f  5.  Fractions  of  Fractions. 

THus  far  has  concerned  Fractions  pure,  that  arc  only  Parts  of  the  Whole ; 

there  arc  yet  inch  as  are  called  Fractions  of  Fractions ,  or  Particulars \ 
which  arc  Parts  of  a  Fraction,  as  j  of  x,  or  4  of  f  of  or,  what  is  the 
f  of  the  7  of  a  Shilling?  Here  the  half  of  a  Shilling,  which  is  6  d.  is  fup- 
poled  to  be  divided  into  3  ,  and  lb  the  3L  will  be  2  d. 

To  know  theie  Fractions  from  other,  it  is  U  ilia  I  to  make  a  Comma  after 
them ;  and  to  reduce  them  to  one  Denomination,  lb  as  they  may  be  wrought 
with  other  Fnnftions,  is  to  multiply  all  the  Denominators  together  for  a 
new  Denominator ,  and  all  the  Numerators  together  for  a  new  Numerator. 

Thus  4,  f  4,  7  will  make  f  ,  abbreviated  will  be  7 ,  by  dividing  all 

by  252  the  Common  Mcalure. 

$ .  6.  addition  and  Subtraction  of  Fractions. 

Addition  and  Subtraction  of  Fractions  (after  they  he  abbreviated  and 
reduced  as  is  before  (hewed)  confifts  in  the  adding  and  fub tracing 
the  Numerators  to  or  from  one  another.  And  this  falls  out  either  to  be 
Fractions  with  Fractions ,  Whole  Numbers  with  Fractions,  or  Mixt  with 
Fractions  or  Mixt  with  Mixt. 


Addition.  Subtraction. 

Fruition!.  ™kc,D.  f  Ic6  by  f  make  J. 

I co  it  make  £7,  or  1.  *§■  iefsby  '-7  make 

p  nfr'  \  C  ?5  and  f  to  be  added  is  A|.  Out  of  5  take  f  ,  reds  47. 

tract  1  otis.  J  3  ?  ~ s 

Whole  Num-~) 

hers  and  >7  and  4  j  added  would  be  1 1  f .  Submitted  will  be  4— 4= 
Mixt.  \ 

^Mixt  ?5  9  added  to 4^-  makes  9  and  7.  Subtracted  is  1  f. 


Unlike  Dc-~> 


4  f  and  2 1  added  makes  6  H.  Submitted  is  1  77, 
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The  Work  for  Addition ,  4,f  2,^  For  Sttbtr.  3  ff  lefs  by  2  ri  make  1  J. 

11 

So  to  add  6  i  to  10  7,  and  to  14 I  reduce  the  Frattions  as  before, 
then  it  will  be  6  4,  10  4,  1477,  which  will  make,  if  added  together, 

30  |f,  or  327;,  or  3277- 

So  to  lubmitt  4  A  from  6  j,  that  is  reduced  5  ft,  lefs  by  477,  rcfls 
iff- 

7.  Multiplication  of  Fraciions. 

MAke  Mixt  Numbers  improper  Fractions  (firlt  having  brought  them  Multiplication 
down  by  Abbreviation)  and  make  Whole  Numbers  like  Fractions  °f  Prions. 
by  placing  an  Unit  under  them.  Then  the  Rule  for  Multiplication  is,  Multiply 
the  Numerators  together  for  a  new  Numerator ,  and  the  Denominators  for  a  new 
Denominator . 

•7  by  f  make  -f  or  f .  2  f  by  3  g  ,  or  Af  by  4  ,  make  4f  or  ft- 
6  by  3  f  ,  or  f  by  A  - ,  make  or  4 ,  or  22. 

If  the  crofs  Terms  can  be  abbreviated  ,  do  it ,  as  in  this  Example. 

7  by  5  abbreviated  crofs  will  be  7  by  \  makes  ■*-. 

S.  Diz'ifon  of  Fraciions. 

FOr  Divifion  the  Rule  is, /I  Multiply  alternately  the  Numerator  of  the  Dividend  Divpon  of 
by  the  Denominator  of  the  Divifor  for  a  new  Numerator ,  and  the  other  Prions. 

N timer  at  or  and  Denominator  for  a  new  Denominator. 

?)?(4  2f)f(  or  4  )  f  (i~  or  -a 

If  one  Frattion  be  divided  by  another ,  the  Quotient  (hews  the  Propor¬ 
tion  which  one  bears  to  another ,  by  which  you  may  know  the  greater. 

Thus,  f  ;  £  ( tf  ,  f  is  equal  to  7,  hut  \  is  greater  than  ry ,  for  r*  )  f  (  4 . 
and  f  is  lefs  than  ,  becaufe  f  )  f  (  f.  '  1 '  7 

Here  note  ,  That  to  multiply  any  of  the  Parts  of  Money ,  Weight ,  &c. 
by  reducing  all  into  the  leaft  Terms  will  be  erroneous ,  as  2/.  19  s.  j  1  ’  d. 
multiplied  by  iticlf,  reduced  to  2879 Farthings,  will  be  863 3 1.  1  s.sld, 
becaule  the  Denominator  960  is  omitted,  which  ought  in  this  cafe  to  be 
t'cftored  to  it  as  a  Frattion. 


Sect, 
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Section  V* 

Of  Decimal  Arithmetic k* 

'l"  90ri1C  now  t0  that  Part  calIed  DECIMAL  arithmetic. k\ 

^  I  which  is  no  other,  but  a  more  eafie  kind  of  Fractions  .  and  if  all  the 
|  Accompts  of  Money,  Weight,  Meafure ,  C'c.  were  divided  and  fub- 
divided  into  1  ens ,  then  all  the  former  Rules  of  Fractions  might  be 
faved  :  As  in  lome  iort  ol  Coin  at  Rome,  confiding  in  Ducats ,  Julio’?,  and 
Baiocca’s ;  a  Ducat  is  the  Integer  ,  and  is  divided  into  Ten  Julio’s ,  and  each 
Julio  into  Ten  Baiocca’s  3  i'o  that  to  exprefs  35  Ducats,  &  Julio’s  and  7 
Baiocca’s,  you  may  write  them  thus ,  35.87,  which  is  3  5  Ducats ,  r§  and 
Too  of  a  Ducat  or  rJ  of  a  Julio.  Therefore  in  every  Decimal  Fraction  a 
Point  or  other  Mark  mud  follow  Unity.  Then  ,  as  in  Integers  Figures  of 
the  fame  kind  incrcaic  in  a  Decimal  Proportion  towards  the  left  hand,  fo 
here  it  is  Ten  times  Ids  towards  the  right.  1 

1.  cMddition  and  Subtraction  in  Decimals, 

A  D£tim  ,and  Slihtrnajon  in  Decimals  is  the  fame  with  Whole  Numbers : 

Decimals.  1  ,  Rc?5c^n§  and  abiolutely  requiring  ,  that  Units  be  fet  under  Units , 

and  the  rclpeftive  Figures  under  the  lame  eftimation  with  thofe  above  them*, 
ior  Cyphers  before  Integers  or  after  Decimals  fignifie  nothing ,  but  after 
Integers  and  before  Decimals  retain  their  Value. 


Subtraction. 


35-5 
342*61 
2376.723 
1 1 1. 1 5 

2865.983 


Multiplication 
tn  Decimals. 


2.  ^Multiplication  in  Decimals, 

T7X7Hethcr  the  Number  be  a  Whole  Number,  Decimal,  or  Mixt 
attu  1  xt  witb  Mixt,  or  otherwife,  the  Multiplication  is  performed  as  in 
Whole  Numbers -only  that  after  the  Produft  is  found,  to  know  how  many 
ot  them  arc  Whole,  and  how  many  are  Decimals ,  you  mud  feparate  the 
one  from  the  other  by  a  Point,  telling  how  many  Places  of  Decimals  there 

ProduftMU  tiP  1Cand  and  MuItip!ier?  for  fo  n!any  thcre  mutt  bc  in  the 
iit/LaL'”  0.005 
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0.005 

0.15 

12.301 

0.03 

3.21 

.eo2i 

0.00015 

0.4815 

0.0258321 

3 • 

Divifion  in  Decimals. 

.00000456 


Dlvt/tott  in  Decimals  will  give  the  fame  Rule  as  before,  if  you  conceive 
the  Dividend  to  bc  the  Product ,  and  thcDivifor  and  Quotient  to  be  1 
Multiplicand  and  Multiplier  ,  for  then  it  will  follow  from  the  former  That 
there  mud  be  as  many  Places  of  Decimals  in  the  Divifor  and  Quotient  ’s 
there  are  in  the  Dividend  ,  and  that  being  certain  how  many  there  arc  in 
the  Dwidend ,  and  how  many  in  the  Divifor ,  you  mud  take  fo  many  Places 
ot  Decimals  m  the  Quotient,  as*  with  thofe  Places  in  the  Divifor  (which 
are  known)  will  make  up  the  Number  in  the  Dividend.  So  that  if  there 
be  five  Places  of  Decimals  in  the  Dividend ,  and  three  in  the  Divifor,  then- 
will  be  two  in  the  Quotient.  ’ 

Divifor.  Dividend.  Quotient. 

28.64  )  77443692  (  27.040 
2864  )  774-43692  (  .27040 

If  there  be  Places  of  Decimals  in  the  Divifor,  and  none  in  the  Dividend 
as  beforeanyGyPhCrS  t0  ^  Dlvidend  »  makinS  them  Decimals,  and  work 


5-7i  )  1713.00  ( 


•72  )  3S  16.00  (  53 


Omntl'J  in  the  Diviforand  Quotient  will  not  amount  to  the 

Quantity  of  Places  in  the  Dividentl ,  then  place  as  many  Cyphers  before  the 
figmficant  Figures  of  the  Quotient ,  as  will  make  up  the  Number. 

^  '•8,lS  (  -CD  li  )  0.3816  (  .0053 

JJaft5  Di7flon  of  any  Number,  there  remain  after  all,  lome 
pan,  add  a  Cypher  or  Cyphers  to  the  Dividend,  and  that  part  of  the  Quo¬ 
tient  anting  from  thefe  Cyphers  will  be  Decimals  ^ 

tlicCW  Roy.,thilS  rcmain  ilCtcghc  8lluarc  Root ,  add  two  Cyphers;  after 
tlicCi.ae  Root,  three;  and  the  Quotient  will  give  the  Decimal  Frail  ion. 

4-  Reduction  of  frtaimsiMtBccimils.tnicmrtrilj.va. 

wil1  bc  rct'uccd  into  a  Decimal  of  oncPIacc,  bv  s  Mar 
^  mult, plymg  the  Numerator  by  ,p;  of  two  Places, by  ,co;  of  three"  SJSto. 
y  ,0v°>  v  ‘ •  anJ  *»*J«nS  the  Produft  by  the  Denominator.  Sol- will 

E  4  i„. 
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be  Too  »  or  .75,  by  multiplying  3  by  ioo,  which  is  300,  and  dividing 
3 00  by  4.  So ,  or  19  s.  will  be  found  .9 5 

Fralhons  of  Fractions  muft  be  reduced  into  one  Ordinary  Fraction  ,  and 
then  put  into  Decimals.  So  2/.  19  s.  11  \d.  will  be  found  in  Decimals 
2.9993  3  and  multiplied  (as  before  was  {hewed  in  Fra&ions)  by  it  lelf, 
will  produce  8.9956  ,  which  is  8  /.  19 s.  1 1  d.  3/. 

The  Decimals  for  Shillings  may  be  found  By  taking  the  half  of  the  Num¬ 
ber  of  Shillings,  as  of  16  s.  is  .8  *,  of  ioj.  .5;  of  is.  .15  of  1 5  y.  .75  j 
of  9  s.  .45  3  of  1  s.  .05 

But  it  being  tedious  to  convert  the  Ordinary  Fra&ions  this  way ,  it  is  bell 
to  have  Tables  prepared  and  made  ready  for  life,  of  the  moft  notable  known 
Parts  of  Money  ,  Weights,  andMeafures,  as  follow  in  the  next  Page. 

The  making  of  thefe  Tables,  or  any  other  the  like,  is  done  by  making 
the  Integer  1  ,  and  adding  Cyphers  to  it,  and  then  taking  Halves,  Quar¬ 
ters  ,  and  Parts ,  Till  you  come  to  the  leaft  Denomination  ,  whereby  the 
whole  Table  may  be  compfeated.  As  1  /.  I  make  1.0000  \  then  is  the  £  or 
10  r.  .5  3  the  l  or  5  s.  .25  \  and  the  f  of  that,  or  1  s.  .05  :  So  having  1  s. 
2  s.  will  be  .13  3  s.  .15  3  4*.  .2  and  fo  the  Table  of  Shillings  is  made: 
And  becaufe  1 2  d.  is  equal  to  .05  ,  6  d.  will  be  .025 ;  3  d.  .0125  *,  and  1  d , 
.004 17  ^  which  will  make  the  Table  of  Pence.  And  after  this  manner  all 
the  reft  arc  made. 

The  Ufcs  of  thefe  Decimal  Tables,  Firft,  arc  to  turn  any  Number  of 
Shillings,  Pence,  or  Farthings,  into  Decimals:  As  3 /.  15*.  6\d.  would 
be  in  Decimals  3.7771 

1 5  Shillings  .75 
6  Pence  =  .025 
2  Farthings  =  .0021 

‘77LL 

1  leek  1 5  s.  againft  which  is  .75 ,  then  6  d.  .025  ,  then  if.  is.0021,  which 
added  is  .777 1 

So  for  Averdnpois  Little  Weight,  6  Pound,  1 2  j  Ounces,  will  be  6.78 125  : 
So  3  Months  and  6  Days  will  be  .2664,  &c. 

The  lecond  Ufc  is  to  turn  any  Number  of  Decimals  into  the  known  Parts 
of  what  they  reprelent,  whether  Money ,  c rc. 

Example,  3.7771  fignifics  3/.  r  5  s.  6\  d.  By  firft  feeking  thegreateft 
Number  next  to  .77  ,  which  is  .75  ,  for  1 5  s.  then  taking  that  out  of  .7771  , 
leaves  .0271 ,  which  amongft  Pence  is  6d.  and  leaves  .0021  ,  which  arnongft 
Farthings  is  if. 

So  in  Averdnpois  Small  Weight ,  32.5780  would  be  32  Pound,  9  Ounces, 
and4Drams,  thus:  Thenextlefs  to. 5786  is  .5625  for  9  Ounces,  and  there 
remains  ,026 1  ,  which  will  be  found  4  Drams. 
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Section  VI. 

Of  Logarithms,  Tbhicb  are  Numbers 3  that  differ  Arithmeti¬ 
cally  as  the  Numbers  anfwering  them  differ  Geometric  ally \ 
and  feryc  to  cafe  Multiplication ,  Diyijion ,  and  Extracting 
the  (foots ,  Hath  many  other  Ufes. 

i.  To  find  a  Logarithm. 

to  find  a  Log.i-  IST  N  the  firft  Page  of  the  Table  of  Logarithms,  Printed  in  the  Second 
™hn.  a  Part ,  the  Logarithms  anfwering  to  all  Numbers  under  100  are  eafiiy 

8  found,  viz.,  the  Logarithm  of  38  is  1,579783,  of  72  is  1)857332, 
JL  &c.  If  the  Number  confid  of  three  Places,  that  is,  a  Number  under 
1000,  look  for  the  Number  in  the  Table  under  N,  and  the  Logarithm  is 
found  again  ft  it  in  the  Column  under  o  *,  fo  the  Logarithm  of  349  is  542825, 
of  893  is  950851.  If  the  Number  be  of  four  Places ,  and  under  10000, 
Peek  the  three  fird  Figures  under  N  asaforefaid  ,  and  the  lad  Figure  on  the 
top,  under  which  in  that  Column,  lineally  againd  the  fird  three  Figures, 
vou  have  the  Logarithm-,  as  for  Example,  the  Logarithm  of  3583  is 
5542473  finding  358  under  N,  againd  it  .in  the  Column  under  3  is  the 
Logarithm  abovelaic! :  So  the  Logarithm  of  4268  is  630224,  of  9546  is 
9-9821.  But  if  the  Number-be  above  iooco,  and  under  100000 ,  you 
will  find  it  by  the  Difference ,  and  the  Table  of  Parts  Proportional,  Printed 
at  the  End  of  the  Tables  of  Logarithms:  Thus,  if  the  Logarithm  of  357S6 
be  required  ,  fird  feek  the  Logarithm  of  3578,  which  will  he  553649  ,  and 
the  Common  Difference  under  D.  12 1  with  this  Difference  enter  the 
Table  of  Parts  Proportional ,  and  find  121  in  the  fird  Column  under  D.  and 
then  lineally  againd  that  Number ,  and  under  6  ,  the  lad  Figure  of  the  lad 
Place  of  the  Number  35786,  found  at  the  Head  of  the  leventh  Column  , 
you  will  find  72,  which  added  to  the  Logarithm  of  35-8,  viz,.  553649, 
makes  553721 ,  the  Logarithm  of  35786. 

$.2.  Of  the  la  dice  ST 

hikes-  13  Ut  before  I  proceed  to  find  Numbers  anfwering  to  Logarithms ,  I  will 

Chew  what  is  meant  by  the  fird  Figure  prefixed  or  to  be  prefixed  to  a 
Logarithm  ;  for  in  the  fird  102  Logarithms  there  is  a  Place  more  than  in 
the  red  ,  which  is  by  Mr.  Briggs  called  the  Charaileriftid bv  me  the  Index, 
for  if  (hews  of  what  nature,  or  how  far  from  Unity  the  (Ed  Figure  of  any 
Number  (lands.  The  Index  of  Unity  iso  >  of  Tens  is  1 ,  of  Hundreds  is  2, 
of  Thoufands  is  ?  ,  c;c,  as  in  the  following  Example ,  the  Index  of  7  is  o, 
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of  3  is  2 ,  of  5.  is  4 ,  of  7  is  5  ,  and  according  to  this  Rule,  an  Index  mud 
be  placed  to  all  the  Logarithms  in  the  Table. 

Indices  543210 

:  tlllll 

Numbers  754327 

But  if  you  deal  with  Fractions  turn  them  into  Decimals ,  and  then  for  the  To  fad  the  in - 
Indices ,  according  as  their  Places  dand  from  Unity ,  take  their  Comple-  d?x  t0  •<  ab¬ 
luents  to  10*,  as  if  it  dand  next  Unity  take  9,  if  two  Places  from  it  take  8,  rithm‘ 
if  three  7,  &c.  fetting  a  Tittle  over  the  heads  of  them ,  fo  thofc  Indices 
will  dand  quite  contrary ,  as  you  will  fee  by  Examples. 

10.9S76 

21.5782 

Whence  the  Index  of  the  Logarithm  of  0.037  will  be  8.  Thus  the  Lo¬ 
garithm  of  5784  in  the  Table  will  be  found  to  120762228  ,  and  the  Index 
of  the  fird  Figure  5  being  3  asbefore,  the  Logarithm  will  be  3,762228. 

5784  3,762228 

578.4  2,762228 

57.84  1,762228 

.5784  9,762228 

.005784  7,762228 

In  thefe  five  Examples ,  the  Logarithm  is  the  fame,  but  the  Index  alters 
according  to  the  Didance  of  the  fird  fignificant  Figure  from  Unity*,  as  in 
the  fecond  Example  ,  the  Index  of  5  is  2,  but  in  the  fourth  Example ,  the 
Index  of  5  is  9  with  a  Tittle ,  and  of  the  lad  is-,  bccaulc  the  third  from 
Unity  is  a  Decimal  . 

3*  To  find  the  Number  to  a  Logarithm. 

TO  find  the  Number  anfwering  to  a  Logarithm  given,  omitting  the  Index,  To  f.r.d  tie 
feek  in  the  Table  for  the  Logarithm  equal  or  next  lefs  to  the  Loga-  trumbg  to  a 
rithm  given ,  the  Number  in  the  Column  under  N.  with  that  on  the  top  over 
the  Logarithm,  is  the  Number  defired  ,  which  mud  he  ordered  according 
to  the  Index.  Example.  The  Logarithm  3, 544^2 1  *,  omitting  the  Index 
3,  I  find  544821  to  anfwcr  3506,  which  the-  Index  3  (hews  to  be  all  Inte  ¬ 
gers-,  but  if  the  Index  had  been  1  ,  then  the  Number  would  have  been 
35.06,  that  is,  35  whole  and  .ot- hundred  Parts-,  and  if  -7,  then  .3506, 
all  Decimals if  F,  then  .03506,  cvv. 

But  if  the  Logarithm  be  net  exactly  to  be  found ,  ar.d  five  Places  be  re¬ 
quired  ,  find  the  Number  to  four  Places  as  before,  noting  the  Common 
Difference  under  D,  then  take  the  Difference  betwixt  the  Logarithm  given. 
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and  the  Logarithm  found  in  the  Tabic  Iefsthanit}  feck  the  Common  Diffe¬ 
rence  in  the  Table  of  Proportional  Parts  under  D.  and  in  that  Line  find 
out  the  Diiference  of  the  Logarithms  ,  and  at  the  top  juft  above  it  you 
have  the  fifth  Figure.  Example  of  the  Logarithm  2,543612,  the  Loga¬ 
rithm  next  lets  is  543571,  anfwering  to  3496;  the  Common  Difference 
is  124,  the  Difference  of  the  Logarithms  is  41 ,  which  in  the  Table  of 
Proportional  Parts  againft  124  gives  3  3  1°  that  the  abfolute  Number  is 
3  496  3 ,  and  becaufe  the  Index  is  2 ,  the  Number  will  be  349  whole  and 
Parrs,  or  349-63 

4.  addition  of  trvo  or  more  Logarithms. 

Ailiim in Lc-  T7Irfl,  If  the  Indices  be  both  (or  all)  Integers  or  of  whole  Parts,  add 
qaricbm.  Jjp  them  as  ufually.  But,  Secondly,  If  the  Indices  be  unlike,  that  is, 
fomeof  Integers,  fomcof  Parts,  and  if  the  Sum  of  the  Indices  be  10,  or 
above,  caft  away  10,  the  Remain  is  the  Index  of  Integers;  if  under  10, 
Decimal  Parts.  Laftly,  If  the  Indices  he  both  of  Decimal  Parts ,  and  when 
added  be  under  10,  add  ioto  them;  if  juft  10,  thenUnity-,  if  above  10, 
call  10  away ;  the  Index  thus  gotten  is  always  Decimal  Parts. 


Examples, 


2,05782 1 
7,583210 

9,64103 1 


2,237242 

9,875062 

8,698971 


9)39794* 

9,875062 


9,875061 

8,698972 


5,  Subtraction  in  Logarithms. 

subtraction  in  TF  the  Indices  be  of  Integers ,  then  as  ufually.  If  the  Indices  be  either  or 
Logarithms.  1  0f  Decimals,  oblervc  whether  the  Index  of  the  higher  be  a  fmaller 
Figure  than  the  lower,  if  it  be  add  10  to  it  ■,  and  if  the  higher  be  of  greater 
value  than  the  lower ,  (that  is ,  a  bigger  Index  by  Place)  then  the  Re¬ 
mainder  will  be  Integers-,  if  not,  Decimal  Parts. 


Examples. 


9,875062 

2,033421 

-,841641 


9,875062 

8,574031 


1,235781 

3)57214* 

7,663640 


The  Logarithm  of  a  Fraction  is  found  ,  by  fubtrafting  the  Logarithm  of 
the  Denominator  from  the  Logarithm  of  the  Numerator-,  as  \  ^  the  Loga¬ 
rithm  of  4  is  0,602060,  oucof  the  Logarithm  of -3,  0,477121,  leaves  the 
Difference '9,87 506 1 ,  the  Logarithm  of  .75  The 
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.  ThCrTft  °f  ?dmirabIe  ufcs  <>f  Logarithms  are  comprehended 
in  the  following  Rules. 

6.  Multiplication  by  Logarithms, 

TO  multiply  one  Number  by  another,  is  nothing  but  to  add  their  Lo  nr  i,\r  ,• 
gartthms ,  the  Sum  is  the  Logarithm  of  the  Produft.  ™ LogZhbZ. 


Multiplicand 

Multiplier 

32 

5  2 

1,505150 

1,716003 

5.12 

*•5$ 

^>709265 

°5  *903  32 

Prodntl 

1664 

3,221153 

7-936 

0,899497 

?•  7- 

Divifion 

by  Logarithms , 

TTdiV!-l'%0neNuUniberbyrth"’  “tofubtraa  the  Logarithm  of  the  DMCmlrn* 
X  Divifot  from  the  Logarithm  of  the  Dividend.  gSZ. 


'Dividend  7286  3,862489 

Divifor  _ 32  1,505150 

Quotient  227.8  2,357359 


.45 1 2  95654369 
-0315  854983H 

14-32  1,156058 


8.  Extraction  of  the  Square  and  Cube  Roots. 

T*  O  fquare  a  Number  is  to  multiply  its  Logarithm  by  2 ,  to  cube  it  by  3 ,  Extraction  of 
to  lquai  e-fquare  it  by  4,  eCrc.  To  Extraft  the  Square  Root  is  to  halve  the  square  and 
the  Logarithm ,  or  divide  it  by  2.  To  Extraft  the  Cube  Root  is  to  divide  Cubc  ^°ISt 
the  Logarithm  by  3 ,  the  Squarc-fquare  by  4. 


Examples. 

Number  25832  Logarithm  4,879852 

Square  Root  275-37  2)  2,439926  for  the  Square  Root . 

Number  75831  Logarithm  4,879852 

Cube  Root  42.327  3  )  1,626614  for  the  Cube  Root. 

Thus  far  all  the  feveral  and  Prime  Parts  of  Arithmetic^ have  been  handled 
hereafter  the  Comparative  Part  (hall  befhewed,  which  uieth  all  the  former 
Lules ,  and  no  other ,  and  will  by  Practice  eafily  be  attained. 

To  end  this  Seftion ,  I  fiiall  infer t  the  Characters  of  fome* Letters  ufed  by 
the  Romans,  and  by  People  under  their  Subjection ,  and  continued  often  in 
thefe  days,  and  arethefe-,  I  for  1  ,  V  for  5 ,  X for  10,  L  for  50,  C  for 
100  >  Dior  500,  and  M  for  10003  and  lbmetimesthuslo  500,  do  iooo-, 
and  note,  that  I  before  V  or  X,  and  X  before  L  or  C,  takes  away  one  or  ten,  as 
IX  9  ,  IV  4,  XL  40,  XC  90,  &c.  Sect. 
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Tbf  G older 
J^ule  or  J(iiJe 
of-  Three. 


Golden' Pule 

nm. 


Section  VII, 

Of  the  Comparative  fart  of  Arithmetic k* 

I.  The  Golden  Rule  or  Rule  of  Three. 

THc  Golden  Rule ,  Rule  of  Three ,  or  of  Proportion,  is  that  bv 
which  moft  of  the  Queftions  of  ufe  in  all  manner  of  Traffick  or 
Bufmefs  of  this  Life,  are  anfwered.  I  divide  this  Rule  into 
four  Parts  :  i.  DireSt,  2.  Indirect  or  Backward,  3.  Bo  idle  Rule 
Dir  ell ,  4.  'Double  Rule  Indirect. 

The  Single  Rule  of  Three  D recti. 

FIrft,  Th c  Single  Rule  Dirett  finds  a  fourth  Number ,  in  fuch  Proportion 
to  the  third,  as  the  fecond  is  to  thefirft -,  or,  As  the  firft  is  to  the  fecond 
lo  is  the  third  to  the  fourth.  Let  the  Terms  ftand  thus  ^  ’ 


And  note,  That  the  firft  and  third  Terms,  and  the  fecond  and  fourth, 
are  of  the  fame  Denominations-,  as  if  the  firft  be  of  Moneys,  Weights 
Mealures,  c-c.  lo  fhall  the  third  and  fo  as  the  fecond,  the  fourth  * 

This  Rule  requires  (and  is  to  be  known  thus)  that  if  the  fecond  Term 
be  greater  or  Ids  than  thefirft,  the  fourth  Term  fhall  be  likewife  greater 
or  Iclfer  than  the  third  :  Or  in  the  Queftion ,  if  more  require  more,  or 
Ids  lefs,  then  ufe  this  Rule  Direft,  and  multiply  the  fecond  and  third 
Terms  together,  and  divide  the  Produft  by  the  firft  Term,  and  Reives 
^fourth  Term  or  Anfwcr.  Example.  If  4  Xards  cofl  8  s.  what  mil  8 
Turds  eft  ?  Anlwer  1 6  s. 

4  •  8  ::  8  .  16 

This  Rule  bids  you  multiply  8  by  3  ,  which  makes  64 ,  and  divide  by  4, 
and  it  gives  1 6  the  Terra  required.  Let  that  Term  therefore  of  the  three 
which  makes  the  Queftion,  whether  it  he  of  Value  or  Price ,  be  fet  in  the 
thud  Place,  and  that  which  is  of  the  like  Name  or  Denomination  fet  in  the 
u\t  Ce  ’  rnt  L  Nrbcr  remainins  in  the  fecond  ,  of  which  nature 
«  S  As  for  Example,  if  the  Queftion  be  thus 

jut,  What  mil  97  ttrds  cofl ,  if  2  Turds  be  bought  for  5  s  ?  Anfwcr  22  s.6d. 


^  Again ,  If  M  Yards of  Damask will  line  16  Yards  of  Velvet,  how  m 
uamaskjFtUhnc  24  Yards  of  Velvet  ?  Anfwcr  18.  To  be  placed  thus : 
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The  Rule  requiring  the  multiplication  of  the  fecond  and  third  Tenm 
^  1 2  by  24  makes  288  ,  which  divided  by  16,  gives  the  Anfwcr  18 
,  therefore1!  an  Unit  or  1  ,  as  1  Yard,  1  Pound  ,  be  in  the  fir ft  Term 
dlJn  the*uIe  15  wrought  by  Multiplication  only.  Example-,  If  1 
cofl  16  findings,  „bat  will  32  Yards  c  of  ?  Anfwcr  (by  multiplyin*-  -  lv 
16)  5 1 2  (hillings ,  or  25/.  12  s.  by  dividing  by  20. 

Rules  of  PraBicc. 

HEnce  come  thofc  Rules  called  Rules  cf  Prnilicc ,  which  fliew  the  true 
Price  or  Value  of  any  Parcel  of  Goods ,  fold  by  the  Pound  ,  E!1 , 
*ara,  Dozen,  Giols,  or  any  other  Thing ,  whereof  the  firft  Term  is  one. 

The  firft  and  plain  orc'inarv  way  is  by  Reduction ,  or  bringing  the  Price  of 
the  Pound,  Yard,  Ell,  &c.  into  the  lowed  Denomination  of  ufualMoncv* 
as  hath  been  taught  in  Reduction.  Example;  At  is.  2d.  , be  Pound,  whn, 
comes  ,  5  2  fWr  to  I  Anlwer  8  /.  1-  4  d.  That  bring  all  into  Pence,  and 


152  by  14  gives  2.2S  Pence,  which  reduced  by  dividing  bv  i2»iv«’ 
that  is S/.  17  r. 40. by  halving  of  i7.  a  '  B 

Example  2.  If  1  Pound  cofl  js.  6d.  what  flail  the  neat  Hundred  .mi  , 
Pm,d  cofl?  Firft  reduce  the  ?s.6d.  into  Six-penccs,  thatis  7  Sht-pcnccg 

and  becaufe  the  great  Hundred  is  112ft.  tHc  Pounds  will  bc  117.  The’ 
the  Queftion  will  ftand  thus : 

1  .  7  ::  117  .  Anfwcr 819 

117  by  7  is  819  Six-penccs ,  which  is  409  s.6d.  ,  thatis  20l.os.oa, 

c BUcum  tHc  Pr,KC  ^  out  t0  bc  tIlc  Aliquot  or  Even  Parts  of  a  Pound  ,  or 
of  a  Shdlrng,  then  the  Work  may  bc  fhort’ned  much-  as  for  Example- 
The  Even  Parts  of  a  Shilling  arc  thefc,  6  d.  the  half,  +  d.  the  third  part, 
U  *  i/?1™  2  ^  dlc  ^hpart,  I  d.ob.  the  eighth  part,  and  1  d 

the  twelfth  part :  Therefore  il  any  queftion  ,  wherein  1  is  in'thc  firft  place 
bepropoled,  and  if  any  of  thefe  Pam  bc  in  the  fecond,  von  mav  find  the 
fourth  Term  by  taking  the  Part  of  the  third,  as  is  here  required.  ' 

At  6  d.  the  Yard ,  what  comes  3  5  2  Yards  to  d  Anlwer  1  it  s.  bv  taking  the 
halt  of  352,  which  is  176  s.  or  8/.  16  s.  ' 

At  3  d.  the  Yard  ,  or  Pound ,  or  Ounce  ,  wh.it  comes  74  to  r  Anlwer  18 
6  d.  by  dividing  74  by  4  ,  as  bciorc  ,  which  13  j  8  s.  6  d. 

But  if  the  Queftion  tall  not  right  upon  any  of  thefe  Aliquot  Parts,  the; 
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you  mflft  work  oftner ,  as,  At  lod.  the  Pound,  what  will  133  Toundgivc? 
Anfwer  5  /.  io.f.  10  d.  by  dividing  133  by  2  for  6  d.  which  will  be  66  /.  6d. 
<nd  then  by  3  for  4 d.  which  makes 44 s.  4 d.  in  all  1 1  o s.  1  o  d.  or  5  /.  10  s.  1  o  d , 
So  for  8  d.  take  4  d.  twice ,  for  9  d.  take  3  d.  thrice ,  for  1 1  d.  take  6d.  3  d> 

and  2  d. 

1  he  Alicjuot  Parts  of  a  Pound  are ,  10  s.  the  half,  5  s.  the  fourth  part , 
•V  s.  the  fifth  part,  2  s.  the  tenth  part,  and  1  s.  the  twentieth  part :  So  6  s.  8  d> 
■s  the  third  part,  and  3  s.  4 d.  the  fixth  part.  Then  to  anfvverfuch  Que- 
flions  as  fall  upon  thefe  Even  Parts ,  divide  by  thefeEven  Parts ,  the  Anfwer 
is  Pounds ,  and  the  Remain  fhall  be  fo  many  of  thole  Parts  as  that  part 
requires.  Examples. 

If  1  Pound  coft  1  os.  what  will  135  l.  cofl ?  Anfwer  67  I  10  s.  Take  the 
half  of  135,  which  is  67/.  and  1  remains,  which  is  10J. 

At  4s.  the  Yard,  what  comes  89  Tar ds  to  ?  Anfwer  17/.  16  s.  I  divide  89 
by  5  s.  which  gives  17/.  and  4  remains,  which  is  16^. 

But  if  it  chance  that  the  Queftion  fall  not  upon  thofe  Parts, but  upon  others, 
as8.r.  take  4 s.  twice  ,  if  upon  14/.  take  10  s.  and  4/.  Example.  At  9  s, 
the  Grofs ,  what  comes  36  Cjrcfs  to  ?  I  take  5  s.  and  4*.  wrhich  is  the  fourth 
and  fifth  parts ,  and  take  thofe  parts  of  36,  viz.,  the  fourth  part  is  9 /.  and 
the  fifth  part  is  7  l.  4s.  in  all  16  /.  4  s. 


But 
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But  becaule  all  this  may  the  better  be  made  plain  and  eafic ,  I  have  added  "* 
vet  a  more  compleatDivifion  of  the  Even  Parts  of  a  Pound,  and  the  Uneven  • 
the  like  of  Pence,  and  the  Even  Parts  of  an  Hundredweight,  and  the’ 
Fractions  of  it.  The  Even  Parts  of  Pounds  and  Shillings  were  before  de 
dared,  the  Uneven  Parts  are  thus  explained  *,  as,  for  ns.  the  Table  bid* 
rake  5s  4*2/.  which  are  the  fourth,  fifth,  and  tenth  parts  5  for  1 1  d  take 
6d.  3d.  and  2  d.  which  are  the  half,  fourth,  and  fixth  part. 

The  Ufes  are  gathered  eafily  from  what  hath  been  before  taught :  lo  tli  it 
if  this  Queftion  was  propofed  ,  What  comes  3  Teeccs  of  Broad  cloth  to  V* 
il  12  s.  8  d.  the  Yard,  every  Pcece  being  27  Yards  long  ?  Firft  find  the  Yards 
that  is  3  times  27,  which  is  81  ,  then  multiply  81  by  the  Pounds,  which 
here  being  but  1  makes  8 1  *,  then  for  12/.  take  the  tenth  part  and  half  0* 
81,  which  is  48/.  i2J.  5  then  for  8  d.  take  the  third  part  twice  ,  which  1- 
54  s.  mall  132 1.  6s. 

Examples  in  Practice  for  Navigation 

1 .  About  the  Building  of  a  Veflel ,  At  1 1 1.  , ;  s.  the  Tim,  ivi.it  mii  « 

■  wtpof  342  T«;z  coy?  f  Firft  multiply  342  by  11,  and  it  makes  3762/.  then 
for  15  j.  take  the  fourth  part  three  times,  which  comes  to  2s6/.  iof  m  >j! 

4018  /.  10  s.  ‘ 

2.  About  the  Parts,  What  will  the  Sixteenth  Part  of  a  Ship  that  cod  24.-2  I 

3s.  Turn  the  Pounds  into  Shillings ,  which  arc  6S648r.,  which' 

divided  by  id  gtves  4290  5  s.  that  is  2 14  /.  10 1.  6  d. 

. 3;  About  the  Freight ,  What  comes  342  Tun  to  ,  at  3  1.  i0  s.  the  Tmt  - 
Multiply  342  by  3  ,  and  it  gives  1026/.  take  half  of  342  for  10  s.  and  i* 
gives  171  /.  mall  1197  1. 

4.  About  Wages ,  At  23  s.  4  d.  per  Month  for  a  Seaman ,  what  is  due  aft  a 
2  Years  and  3  Months  f  The  Months  are  27  *,  therefore  the  whole  Pounds  arc- 
27  ,  and  for  the  3  4-d.  the  fixth  part  of  27  ,  which  is  4/.  io.f.  in  all  3 1  ’ 

1 0  .r.  3 

1  5;//°r^VC,ric1g.e,  ;orLofs  by  inevitable  Accident,  The  Lofs comes  to  943  b 
the  Value  of  the  Goods  aboard  the  Ship  is  18000  I.  what  fhall  that  Per  fan  tax 
that  had  G oods  aboard  worth  3  246  1  ?  J  1  ■ 

18000  .  943  ;;  3246  .  Anfwer  170/.  is.  id. 

By  multiplying  the  fccond  and  third  ,  and  dividing  the  Produft  by  ]  8000 
you  have  170.0544,  which  by  the  Decimal  Table  comes  to  170/.  is,  1  d.  ’ 

I  will  give  one  Queftion  more  in  the  Rule  Dirt  if-,  and  work  it  at  Iav«e 
lour  leveral  ways ,  viz..  1.  By  the  ordinary  way  of  Rcdulion:  2.  Bv  Fra- 
chons  :  3.  By  Decimal  Arithmetic!^:  And  4.  By  Logarithms.  Which  being 
l  ightly  known  ,  I  will  not  further  work  any  Queftion  at  large  ,  becaule  1 
oclire  to  oc  Ibort.  Let  this  Queftion  therefore  be  underftood. 


U’ba: 
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What  frail  \of  a  Yard  of  Velvet  cofl ,  when  the  Fcece  of  2  1  $  Yards  cofi  24 1 . 

6s.  Bd? 

5}  I\cd:<!ion>  Fir  ft ,  By  ReduEHon.  The  Rule  ftands  thus : 

2i  1  .  24  /.  06  s.  08  d.  : :  %  .  q 

Becaufe  the  firft  and  third  Terms  muft  be  of  one  Name ,  I  bring  2 1  j  Yards 
into  Quarters,  and  they  will  be  86  Quarters-,  ther.  1  bring  24/.  6  s.  - 
into  Pence ,  by  multiplying  by  20  and  12,  as  was  aught  before ,  which 
makes  5840  Pence  *  and  the  Rule  ftands  thus : 

86  ,  5S40  ::  3  .  Anfwer  205  d.  z  f. 

86  )  i?S20  (  2°3s<> 


T"2 


62 


For  to  find  the  Farthings,  I  multiply  62  by  4,  and  it  makes  248,  which 
divided  by  86  gives  3.  Now  203  d.  being  divided  by  12  gives  16  s.  1 1  a.  bo 
the  Anfwer  is  1 6  s.  1 1  d.  and  4  or  3/. 

■v.  ivj-rw'-'  Secondly ,  By  Fractions.  The  Rule  will  ftand  thus : 

21  .  24-3  ::  i  •  q 

1  multiply  24  t  ,  or  H  ,  by  i  ,  and  it  will  give  ^ , .  bccaufc  the  Byas  3 
ruv  be  put  out  of  them  both.  Then  *4  )  ^  (  or  )  H  (  tl  Now  1 
leek  how  many  Shillings,  Pence,  and  Farthings,  are  in  jg,  that  is,  1 
multiply  -3  by  20,  and  it  makes  1460,  which  divided  by  86  gives  16  J. 
and  there  remains  §£.  I  multiply  84  by  1 2 ,  and  it  gives  1008 ,  which  di¬ 
vided  by  86  gives  1 1  d.  and  there  refts ||  3  which  multiplied  by  4,  and  di¬ 
vided  by  86  ,  gives  3  /.  in  all  1 6  s.  1 1  4  d.  for  three  Quarters  of  Velvet. 

H  Decimals,  Thirdly  ,  By  Decimals.  By  the  Table  1  put  the  Queftion  into  Decimal 
Fractions ,  and  the  Rule  will  ftand  thus : 

21.5  .  24.3333  ••  -75  •  T 

I  multiply  the  two  middle  Terms  together ,  which  gives  18.240999,  this 
I  divide  by  the  fir  ft  Term  21.5  ,  and  it  gives  in  the  Quotient  .8488  ,  which 
in  the  Decimal  Tabic  gives  16  s.  1 1  %  d. 


Fourthly, 
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Fourthly ,  By  Logarithms.  Set  the  firfl fecond  ,  and  third  Terms  ,  in  j>y  L^mbm. 
Decimals,  as  in  tfie  following  Example,  and  find  their  refpeflive  Logarithms. 

2i.S  1,332438 

24*3  333  L386195 

•75  99875061 

1,261256  : 

.8488  9,928818 

I  add  the  Logarithms  of  the  fecond  and  third  together  ,  which  makes  the 
Logarithm  1,261256  ,  from  which  I  take  the firft  Logarithm  1,3  32438  and 
there  refts  the  Logarithm  9,9288 1 8  ,  which  being  fought  in  the  Canon' Wes 
the  Number  8488  ,  and  bccaule  of  the  Index  9  they  are  all  Decimals  ,&and 
being  fought  for  in  the  Table  ,  as  before ,  gives  16  s.  n\d. 

Note ,  That  in  this  Rule,  if  you  multiply  the  fecond  and  third  Terms 
together ,  the  Produft  (ball  be  equal  to  the  Produft  of  the  firft  Term  mu  I- 
tiplied  by  the  fourth ,  which  may  very  well  prove  it,  if  required. 


The  Backward  or  Indirect  Rule  of  Three. 

QEcondly  ,  The  Backward  or  Indirect  Rule  of  Three  ,  which  is  known  by  Bac^rv.: vd  or 
being  contrary  to  the  Direct ,  for  whereas  the  former  required,  that  Min'd  Buie. 
more  (hall  have  more  ,  and  lefs,  lefs-,  as,  if  4  Yards  coft  is.  8  Yards  will 
coil  more  than  2 s.  becaufc  it  is  double  to 4  Yards,  and  lo  muft  the  Anfwer 
be  double  to  is.  viz..  4 s.  But  in  this  Rule  more  will  require  lefs ,  and  Ids 
more  ;  as,  if  4  Horfes  in  6  Days  eat  10  Bulhels  of  Oats ,  8  Holies  will 
eat  10  Bufhels  in  a  fewer  quantity  of  Days,  viz.,  in  3.  Here  10  Buflids 
being  common  is  omitted  ,  and  the  Queftion  will  ftand  thus ; 

4  •  6  ::  8  .  3 

And  the  Rule  bids  you  multiply  the  firft  and  fecond  Terms  for  a  Divi¬ 
dend  ,  which  divide  by  the  third,  and  the  Quotient  gives  the  Anfwer  ov 
fourth  Term  3  as  in  the  lad  Queftion,  multiply  4  by  6,  and  it  gives  2  ■  - 
which  divided  by  8  gives  3,  ’  '  3 

Example  1.  If  20  P 1  oncers  canfinifr  a  Work-in  2  A  f oaths  and  10  ‘Days  , 
how  many  'Pioneers  will faith  that  Work 7  in  20  Days  ?  Anfwer  66  Days. 

example  2.  If  for  the  A  fat  ( in  0  cf  a  Room  there  'needs  looTardsof  a  T.nd 
broad ,  how  many  Yards  will  be  needful  of  %  broad  ?  In  Decimals  thus : 
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Example  3.  If  a  id.  Loaf  of  Bread  weighed  6  it.  3  when  a  Bowl  of 
Bye  cofl  6  $.  6  d.  what  is  a  Bowl  of  Rye  worth  when  a  2  d.  Loaf  of  Bread 
weighs  2 1t>.  45?  Anftver  17s.  io%  a. 

The  Double  Rule  of  Three. 

Hiidly  and  Laftly,  The  Double  Rule ,  both  Dire  ft  a  nd  Indirect,  or 

1  Forward  and  Backward,  I  comprife  into  one  Rule,  with  two  Ope¬ 
rations  only  ,  which  is  ufually  wrought  by  two  Pofitions  of  the  Golden  Rule. 

Obferve,  That  the  given  Terms  are  always  five  ,  whereof  three  are  con¬ 
ditional  and  antecedent ,  or  fuppofitious ,  the  other  two  demand  the  Que 
ftion,  and  are  Confcquents,  matching  or  anfwering  lome  of  the  former 
Antecedents  *,  in  fo  much ,  that  with  the  An  Ever  there  will  be  as  manv 
Confcquents  as  Antecedents,  which  muft  match  one  another  in  the  fame 
Denomination  exaftly. 

Now  for  the  right  placing  of  the  Queftion  and  Terms ,  firft ,  the  three 
Terms  of  the  conditional  Part  are  duely  to  be  regarded  :  Let  that  which  is 
the  Principal  Cauic  of  Lofs  or  Gain ,  Increafe  or  Decreafc ,  Action  or 
Paflion  ,  be  put  in  the  firft  Place }  that  which  betokeneth  the  Space  of  Time, 
Diftance  of  Place ,  &c.  be  put  in  the  fecond  Place  3  and  the  remaining  part 
m  the  third  The  conditional  Part  thus  dated ,  the  other  two  Terms 
wherein  the  Demand  lyes ,  muft  be  placed  fo  under  the  former  Terms,  that 
they  may  correfpond  one  with  another. 

Then,  If  the  Blanks  or  T  lace  fought ,  fall  under  the  third  Term ,  multiply 
the  three  laft  Terms  for  a  Dividend ,  and  the  two  firjl  for  a  Divifor ,  and  the 
Quotient  gives  the  fixth  Term  def  red. 

*uh  1L  But>  If  ^  Blanks  fall  under  the  firf  or  fecond  Terms  ,  multiply  the  firft  , 
fecond ,  and  fifth  Terms  for  a  Dividend  ,  and  the  third  and  fourth  for  a  Divifor  • 
the  Quotient gives  the  Anfwer.  Examples  will  make  all  plain.  '  ’ 

Example  t  .  If  12  Rods  of  Ditching  be  done  by  z  Men  in  6  Days .  how 
many  Rods  (hall  be  wrought  by  8  Men  in  24  Days  ?  Anlwci  194. 

Men.  Days.  Rods. 

2  6  12 

S  24 

Here  Men  ,  the  Caufc,  is  in  the  firft  Place ,  Days  in  the  fecond ,  Rods  in 
l  ».iru«  ’  • t,1C  Match-Terms,  8  and  24,  being  placed  as  in  the  Example; 
the  Blank,  is  under  third  ;  wherefore  12  in  8  in  24  makes  2304  for  the 
Dividend,  and  2  in  6  makes  12  for  the  Divifor 3  the  Quotient  sives  102 
Rods  of  Ditching  to  be  done  by  8  Men.  &  y 

12  )  2304  (  192 


Example  2.  If  2  Men  work  12  Rod  in  6  Days,  how  many  Men  will  work 
192  Rods  in  24  Days  l  J  Sct 
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Men.  Days.  Rods. 

2  6  I2 

24  192 

Here  I  multiply  the  firft,  fecond,  and  laft  for  the  Dividend  ,  ■  * 

m  192  makes  2304,  and  the  third  and  fourth  for  the  nfvHhr  ;  6 

24  makes  288.  or  tneDivilor,  viz..  1 2  in 

288  )  2304  (  8 
Simple  Intereft. 

/.  Months.  1. 

100  j  2  6 

40  6 

Divifor.40  “  6  ‘44°  f°r  thC  Dividcnd  *  and  in  12  is  .200  for  the 

I2CO  )  1440  (  1.2,  that  is,  1/.4,. 

100  12  6 

6  1 1.  4  s. 

MiStt  "“ii1’  D“ta*  •  *" Vo.i. .hr  Integer , 

2  •  Fc /Unfit  jp  or  Vartnerfbig. 

T  'Acwmptf  and  ’  K  Pfm!er^}iP  is  ?f  VC17  g«at  ufe  to  Baliance  FeSmlhip  or 
Shins •  frr  d  r  ,  A  r  amon§ft  Merchants  and  Owners  of 

ih  ps  for  when  any  number  of  Perfons  put  together  a  general  Stock  fo 

GaiV  the^Sl;  R  ?7 t0  T*7  °nC  h'S  proportional  Share  of  the  Loll  or 
fl£nV  ni  l  f  /TT  ,Wilys  rcpcatcd  wil1  fullY  ^fwer  fuch  Quel 

tlrii or  hJii  (rhich  is  the  gcncni  c°n^mf  &  ej,  ftj, 

i  'MularShm,  is  to  h,s  proper  Share  of  Ltfs  or  Gam.  Wherefore  let 
!  e  tftrT^°nCIt0f  every  Pn^tnnr  be  gathered  into  one  Sum,  Xhmake 
erm ,  the  common  Gain  or  Lofs  the  fecond,  every  Man’s  par¬ 
ticular 
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ticular  Share  the  third ,  working  the  Golden  Rule  id  many  feveral  times  as 
there  are  Partner-'.  , 

There  be  two  Parts  of  this  Rule ,  without  Time ,  and  with  Time. 


L’invfhil 
ll'OHl  Tip 


Fellowfip  without  Time. 

A,  B,  -via  C  fraifot  a  Ship  with  Wine  ,  viz.  A  lays  out  1342  1.  B  1 178  1. 
C  6  50  l’  the  whole  21 2  Tun  of  Wine  is  fold  at  32!.  a  Tim  5  what  fall  each 
Man  receive  i  Firft,  I  find  out  the  Price  received,  by  multiplying  2 1 2  by  3  2, 
which  makes  67843  then  I  add  up  the  feveral  Stocks,  1342-^  1 178^  and 
630,  which  make  3  1 50 /.  and  the  work  will  ftand  thus : 

C  1342  .  Anfwer  2890.199  — 

3150  6-S4  : :  1 1  t8  •  Anfwer  2537.001+ 

^  630  .  Anfwer  1356.800 

Proof  3150  6784 


it  one  dye  indebted  to  eight  feveral  Perfons ,  viz.,  to  A  100/.  to  B  86/. 
<o  C  -5  l.  to  D  60 /.  to  E  54  l.  to  F  3 2  /.  to  G  24 1.  to  H  1 5  /.  and  all  his 
Goods  will  but  amount  to  150/.  the  Creditors  dividing  according  to  Pro¬ 
portion  ,  their  Shares  will  be  in  Decimals,  A  33.5323,  B  28.9238, 
G  25.2242,  D20.1802,  E  18.1514,  F  10.7623,  G  8.05 17,  and  H  5.4448^ 
rdl  which  make  up  1 50/.  their  whole  Debt  being  446  L  which  is  the  Proof 
of  this  Rule. 

A  hath  Half  a  Ship  ,  B  a  Quarter  ,  C  One  Sixteenth  ,  and  D  Three  Six¬ 
teenths  ,  the  Maftcr  of  the  Ship  brings  an  Account ,  and  clears  120  1.  how  much 
mujl each Tcrfon  have?  Accompt  the  Ship  16  ,  and  the  Gain  120/. 

T  8  .  Anfwer  60 
,  J4  .  Anlwer  30 

16  1  uo  ::  ji  ,  Anfwer  7.5 
L3  •  Anfwer  22.5 

1 20 


Fellow  (hip  with  Time. 


relknvjhip  with  A  Ships  Company ,  viz  .Officers,  Midjhip-Mcn ,  and  Sailors  take  a  Prize  oj 
Tims. J  3  00  1 .  which  is  to  be  divided  among  ft  them  ,  according  to  their  Pay  and  the  Time 

they  have  been  on  Board-,  the  Officers  and  Midfinp-Mcn  5  Months ,  and  the 
Sailors  3  Months  the  Officers  one  with  another  40  s.  per  Month  ,  the  AFidfiip- 
ylfcn  30  s.  per  Month ,  and  the  Sailors  22  s.  per  Month  •  there  were  6  Officers, 
12  Midihip-Men ,  and  84  Sailors  :  What  mu  ft  each  Parly  have  of  the  Trize  ? 
For  a  general  Stock  I  begin  firft  with  the  Officers,  which  are  6  ,  and  that 
multiplied  by  the  Rate  of  40  s.  gives  240,  which  multiplied  by  the  5  Months 
makes  1 200  s.  After  the  lame  fafhion  I  find  the  Midfhip-Mems  Stock  i8oo.f. 

and 
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and  the  Sailors  5544/.  All  added  together  make  8544  s.  for  the  whole 
Stock,  and  the  Work  will  ftand  thus : 

C1200  .  Anfwer  42.123  2  ^  /.  1. 

8544  •  300  ::  <i8co  .  Anfwer  63.2029^299.999  “  300 
C5544  .  Anlwer  194.66293 

And  turning  the  Decimals  into  Money  by  the  Table  ,  it  will  give  for 


Officers  42  :  02  :  06 

Midlhip-Men  63  :  04  :  004 

Sailors  194  :  13  -.05 

A,  B,  and  C,  enter  into  Partner fhip  the  firft  of  January  for  a  whole  Tear  , 
A  the  fame  \ Day  disburs'd  1 00  I.  whereof  he  received  bacffiagiin  upon  the  firft 
of  April  20  1.  B  payeth  in  the  firft  of  March  60  l.  and  more  The  firft  of  Auguft 
100  1.  C  payeth  in  the  firft  of  July  140 1.  but  the  firft  of  October  witl  draweth 
40  1.  at  the  Tears  end  their  char  Gain  is  142  I.  How  much  thereof  ought  every 
particular  Perfon  to  have?  Anfwer,  A  51/.  B  55  l.  C  3  61.  which  makes 
the  whole  Gain  142/.  without  coniideration  of  Intercft.  For  A,  100  into  3 
is  300/.  and  80  in  9  is  720,  in  all  1020/.  for  A.  ForB,  60  in  10  makes 
600,  more  100  in  5  is  500  ,  in  all  1100  for  B.  ForC,  1401113  is  420  , 
and  100  in  3  is  300,  in  all  720  for  C.  Now  1020,  more  1100,  more  720, 
makes  in  all  2840  for  the  general  Antecedent,  and  the  Gain  142  for  the 
general  Confcqucnt  \  then  the  Rule  will  ftand  thus  : 

^1020  .  Anfwer  51O 

2840  .  142  ::  <1100  .  Anfwer  55  >  which  in  all  is  142/. 

C  720  .  Anfwer  3 63 


Section  VIII. 

Of  Simple  and  Compound  Inter  eft* 


fy.  Simple  Interejl. 

£fc  am°ngft  Mcrcliants’  and  t0  smplrtmcfi 

nncl  the  Kelolution  of  luch  Queltions,  as  are  commonly  propofed 
of  this  kind ,  which  are  the  Forbearance  of  Money ,  or  Rebate , 
which  is  the  prefent  Worth  of  Money  due  hereafter ,  the  Time  is 
accompted  by  Days ,  which  by  the  following  Table  is  eafilv  found. 


334 
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334 

306 

275 

January 

February 

March 

0 

31 

59 

245 

<ts4 pril 

90 

214 

May 

120 

184 

June 

151 

July 

181 

122 

Uplift 

212 

92 

September 

243 

6l 

October 

273 

31 

November 

304 

O 

December 

334 

This  T able  contains  three  Columns,  the  laft  fhews  the  Days  from  the 
nrfl:  of  January,  or  the  beginning  of  thenar,  to  the  beginning  of  each 
Month  through  the  whole  Year*,  the  middle  Column  contains  the  Names  of 
the  Months  •,  and  the  firft  fhews  the  Days  from  the  laft  of  December  to  the 
ending  of  each  Month.  Now  there  being  in  one  Year  365  \  Days,  in  two 
Years  730  j,  in  three  Years  1095 and  in  four  Years  1461  Days,  if 
the  Queftion  be  of  intermediate  Times,  it  will  be  from  the  Beginning  of  a 
Year,  or  in  the  Middle,  or  Part  of  two  Years.  "  ^ 

Example  1 .  From  the  Beginning  of  the  Year  to  the  Eleventh  of  October 
will  be  found  284  Days*,  for  by  the  third  Column  in  the  Table  from  the. 
Beginning  of  the  Year  unto  October  is  273  Days,  which  added  to  the  11 
Days  in  October  makes  284. 

Example  2.  From  the  Twelfth  of  March  to  the  Sixteenth  of  December 
will  he  found  279  Days  5  for  from  the  Beginning  of  the  Year  to  the  Twelfth 
oi  March  is  71,  found  as  before,  and  fo  to  the  Sixteenth  of  December. 
*  5°  DaYs  j  n°w  take  7 1  from  3  50,  and  there  remains  279. 

.  fxwpfe  3 .  From  the  Tenth  of  June ,  1677,  to  the  Fifth  of  February 
following  ,  will  be  found  240  Days*,  for  by  the  firft  Column  to  the  laft  of 
Is  1 84,  which  added  to  20  Days  in  June  makes  204,  to  which  adding 
the  3  1  Days  in  January ,  and  the  5  in  February ,  it  makes  in  all  240. 

Haying  found  the  Days  as  before,  the  next  Table  will  fhew  the  Simple 
Intereft  of  One  Pound  for  any  Number  of  Days,  under  10000,  at  6  per 
Centum.  r 

^himn  of  which  Tabic  (hews  the  Days ,  and  may  be  Thoufands 
Hundreds,  Tens,  orfingle  Days,  and  the  other  Columns  (hew  the  Intereft 
‘A  j  ..  according  to  the  Number  of  Days  in  the  firft  Column. 
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i 

l_ 

Thoufands. 

Hundreds. 

Tens. 

'Units. 

_ 

1.  s.  d. 

s.  d. 

d. 

1 

2 

3 

00  03  03.452 
00  06  06.904 
00  09  10.356 

00  03.945 

00  07.890 
00  11.835 

00.394 

00.789 

01.183 

.039 

.079 

.118 

4 

5 

6 

00  13  01.804 
00  16  05.260 
00  19  08.712 

oi  03.780 

01  07.726 

01  11.671 

01.578 

01.972 

02.367 

'157 

.197 

•236 

7  1 

8 

9  1 

01  03  00.164 

01  06  03.616 

01  09  07.068 

02  O3.616 
02  O7.561 

02  U.5C6 

02.761 

03.156 

03.550 

.276 

.316 

_  •3  5 $  1 

Example. 

What  is  the  Vfe  of  1 1  fir  i13z  Days  l  Anfwcr  5  s.  8  %d. 


Days.  s, 
IOOO  —  o: 


r.  d. 

—  03  :  03.452 

700  =  02  :  03,616 

30  =  00  :  01.183 

2  —  00  :  00.079 

—  °5  :  08.330 


And  if  you  turn  the  Intereft  of  1  /.  found  as  before ,  into  Decimals  ,  and 
multiply  it  by  any  Sum  propounded,  it  gives  the  Intereft  of  that  Sum  for  the 
Days  propounded ,  at  6  per  Cent .  Simple  Intereft. 

But  if  you  would  work  the  laid  Queftions  by  Numbers  without  the  Table 
you  nraft  know  that  the  Intereft  of  U.  for  one  dav  at  6  per  Cent,  per  ^i,vv  is 
£'^7’,“  5 J"  Cc>!‘-  -0001369836,  both' of  them  found  by  divi- 
di  g  6  or  5  by  365  ,  and  if  it  be  required  to  give  the  Simple  Intereft  of 
7“. a  ccr5ain  N“n'llf  r  of  Days  at  6  per  Cent,  find  the  Intereft  of 
.000164384  by  the  Days,  and  multiply 
the  Intereft  found  by  the  Sum  propofed,  and  it  gives  the  Anfwcr.  Or  eafilv 
J >-he  ^?aifthmS  ’  thus  :  Acid  thc  Logarithm  V;,2i  5862  for  6  per  Cent 
°rtt 1 f°c  5  Per  th,e  of  the  Days ,  and  to  the  Loga- 

nthm  of  the  Sum  propolcd,  the  Sum  of  thcle  three  Logarithms  is  the 
ogarithrn  of  the  Intereft.  And  for  the  Rule  for  Rebate,  or  thc  Prefcnt 
f  orth  of  a  Sum  of  Money  due  lome  Days  after  ,  find  the  Intereft  of  1  / 
Zuhrn™'  and?dda«Unit  toit,  by  which  divide  the  Sum  propounded’, 
and  the  Quotient  gives  the  Prefcnt  Worth.  Thus  much  of  Simple  Intereft 


Of 


Chap.  I* 


Of  Arithmetic h 

2.  Of  Compound  Inter  eft. 

QUcftions  of  Compound  Inter* ft  ,  or  Inter  eft  upon  Intcreft ,  arc  moft  cafily  | 

anlwcrcd  by  Logarithms,  and  being  prepared  with  Logarithms,  if  | 

the  Intcreft  be  at  6  per  Cent,  find  the  Logarithm  of  i.c6 ,  and  divide  it  by  | 

2  for  Half-Years ,  by  4  for  Quarters ,  by  1 2  for  Months ,  by  5  2  for  Weeks ,  | 

md  by  365  for  Days ,  as  in  the  Table  annexed  >  which  will  be  of  fpecia?  | 

nfe  to  anfwcr  Queftions  of  this  nature.  [; 

Logarithm  of  1.06  0,025306 

Half-Year  0,012652 

Quarter  0,006326  ; 

A  Month  0,002109 

A  Week  0,000527 

A  Day  0,000075 

The  Six  Propofitions,  for  rcfolving  Queftions  of  Compound  Intcreft  md 
Annuities ,  at  6  per  Cent,  propofed  by  Mr.  Oughtred ,  ,  and  performed  in 
as  many  Refolutions  following,  noted  with  thefe  fix  Letters,  A,  B ,  C,  D, 

E,  F,  are  : 

Prop.  I.  P  lends  to  R  1  1.  for  3  Tears ,  what  waft  P  receive  at  the  End  of 
the  Term?  Anfwcr  A  \l.  3  s.  10  d. 

Prop.  II.  R  oweth  unto  P  1  1.  to  be  paid  at  the  End  of  3  Tears ,  P  defires  his 
A  fancy  prcfently ,  what  is  it  worth  in  ready  Money  ?  Anfwcr  B 1  6  s .  9  \  d. 

1.0  6  0,025306 

3 

A  1. 1910  0,075918  \ 

B  .8396  9,924081  Arithm.Compl. 

Bv  multiplying  the  Logarithm  of  i.c6  by  3  gives  0,075918,  the  Loga¬ 
rithm  of  A,  which  is  1  /.  3  s.  10  d.  And  taking  the  Arithmetical  Comple¬ 
ment  of  that  Logarithm ,  by  fubtrafting  it  from  10,  it  gives  the  Logarithm 
15,924081  forB,  .8396,  or  16^.  9  id. 

Prop.  III.  P  hath  an  Annuity  of  1  1.  per  Annum  to  he  paid  by  R,  who  ' 
forbears  Payme?it  for  3  Tears,  what  will  it  then  amount  unto?  Anfwcr 
C  3  /.  3  s.  8  d. 

Prop.  IV.  R  is  to  pay unto  P  1 1  .at  the  End  of  3  Tears,  but  deftres  to  pay 
an  Anmifay  or  T early  Rent ,  what  muft  R  pay  eve/y  Tearfr  thefe  3  Tears  ? 
Anfwcr  T)  6  s.  3  £  d» 


A  Ids 


Seel.  8. 
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45 


A  lefs  1  is  .191  Logarithm  9,281033 
1.06  lefs  1  is  .c6  8,7781 5 1 

C  3.1833  Difference  0,502882 

D  0.3 141  Arithm.  Compl.  9,497 1 1 7 

A  by  the  firft  Propofition  was  1.191 ,  which  muft  be  made  lefs  by  1 , 
and  it  leaves  .191,  and  i.c6  lefs  by  1  is  .c6.  The  Difference  of  their 
Logarithms  is  0,502882,  the  Number  anfwering  is  C  3 /.  is.  Sd.  which 
refolves  the  Third  Propofition  3  and  the  Arithmetical  Complement  of  the 
laft  Logarithm  is  9,4971 17  ,  the  Number  is  6  s.  3  id.  which  gives  T>  the 
Anfwer  of  the  Fourth  Propofition. 

Prop.  V.  P  has  an  Annuity  of  1  1.  per  Annum,  for  3  Tears,  what  is  the 
Prefent  Worth  in  ready  Money  ?  Anfwer  E  2  /.  1 3  s.  5  7  d. 

Prop.  VI.  P  has  1 1.  to  beftow  upon  an  Annuity  for  3  Tears ,  what  will  it 
purchafe  T early  ?  Anfwer  E  7  $.  6  d. 

C  3.1833  Logarithm  0,502882 
-^1.191  Logarithm  0,075918 

E  2.6728  Difference  0,426964 
F  13741  Ar. Compl.  9,573036 

Subtratt  the  Logarithm  of  A  1.191  from  the  Logarithm  of  C  3.1833  9 
it  leaves  the  Logarithm  of  F,  whofc  Number  is  2.6728,  and  an  livers  the 
Fifth  Propofition  3  and  the  Arithmetical  Complement  is  the  Logarithm  of  F, 
whole  Number  is  .3741 ,  and  anfwcrs  the  Sixth  Propofition. 

Thus  for  1 1  the  Anfwcrs  arc  fitted  to  all  the  Six  Propofitions ,  and  the 
like  Work  muft  be  made,  if  the  Payments  were  half-yearly,  quarterly, 
&c.  taking  the  Logarithm  anfwering  in  the  little  Tabic  before  expreffed  , 
and  after  the  Anfwer  is  found  for  1  /.  by  adding  its  Logarithm  to  the  Loga¬ 
rithm  of  any  other  Sum,  it  gives  the  Anfwer  accordingly.  Example ,  if 
352/.  10 s.  were  due  three  Years  hence,  and  it  is  defired  to  know  the 
Prefent  Worth,  after  the  Rate  of  6pcrCent.  I  add  the  Logarithm  of  352.5, 
which  is  2,547 159,  to  the  Logarithm  of  B  9,92408 1 ,  found  by  the  Second 
Propofition ,  and  the  Sum  is  2,47 1 240,  the  Logarithm  of  295.97  ,  or  295  L 
19  s.6a. 
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CHAP.  II. 


Of  Tragical  Geometry. 


I  Now  come  to  (how  you  the  Second  Step ,  whereby  you  may  afeend 
to  the  admirable  Knowledge  of  the  Mathematical  •,  for  Arithmetics 
and  Geometry  are  the  Foundations  of  what  we  are  about }  and  though 
I  now  defer  the  Teaching  you  the  Theory ,  which  you  will  have  in 
the  Laft  Part,  yet  the  Practice  you  are  now  beginning,  and  I  am  ready 
to  deliver  you ,  will  fettle  you  to  the  Ufc  of  the  Compares ,  and  make 
you  ready  to  mcafure  whatfoever  is  Quantity,  whether  it  be  Diftance 
on  the  Sea  or  Land,  Heights  of  Hills,  Mountains,  Towers,  Depths, 
Superficies,  and  Bodies-,  hefidcs  the  Roundncis  of  the  Earth,  and  the 
Height  or  Diftance  of  the  Heavenly  Bodies.  I  have  not  gone  the  ordinary 
way,  I  hope  a  better,  more  intelligible,  and  fitter  for  life.  I  firft  begin 
fome  Definitions ,  mixing  Propofirions  along ,  as  the  nature  of  them  require 
and  according  to  my  Ability  to  make  all  eafie  ,  and  fo  to  be  retained  in  the 
Memory. 


Definitions  and 
Problems  for 
Meafures. 


Section  I. 


Of  Jemal  Definitions  and  Problems  for  Meafures. 


T 


Here  are  but  Three  Dimensions ,  viz.,  a  Line ,  which  is  only 
Length  -7  a  Superficies ,  which  is  Length  and  Breadth  ^  and  a 
Solid  which  is  Length,  Breadth,  and  Thicknefs*  expreffed 
by  the  firft  ,  fecund  ,  and  third  Figures  in  the  firft  Plate. 

Prop.  I.  Of  a  Line. 


To 
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To  draw  a  ftraight  Line  upon  the  Ground  which  is  level ,  as  between 
a  and  6,  let  up  fome  Pickets,  as  c  and  dy  which  fhall  cover  the  Mark b  Fh  - 
Handing  at  a,  and  by  them  (or  as  many  as  need  be)  with  a  Line,  Chord  or  ‘V  ' 
Chain ,  you  may  mark  out  the  Line  a  b  on  the  Ground.  ’ 

But  before  I  proceed  any  further ,  I  muft  make  known  to  you  the  ordinary  lok*  Met- 
Mealures  of  our  own  Country ,  and  repeat  again  part  of  the  Tabic  of  /«*??. 

Long  Meafures ,  before  laid  down  in  the  Arithmetic Cap.  i .Sect.  i.  $.  I# 
viz.,  a  Palm  is  3  Inches ,  a  Foot  is  1 2  Inches ,  a  Yard  is  3  Feet  or  36  Inches ' 
a  Pace  is  5  Feet  or  60  Inches ,  a  Pole  is  5  Yards  and  an  half,  a  Fnrlom  is  40 
Pole,  and  a  Mile  is  8  Furlongs ;  the  Gage  for  all  thefe  is  the  Yard  standard 
at  Guild-Hall.  But  divers  Countries  have  their  divers  Meafures  as  you 
will  find  by  the  Table  in  the  Third  Part,  called  Foreign  Weights  and  Meafures 
compared  with  the  Englifh , .  to  which  I  refer  you.  Note  likewife  ,  that  three 
Miles  Englijh  or  French  are  called  a  League. 

Thus,  whatever  Line  you  meafure  upon  the  Ground  or  otherwife,  whe  Phin  Scale < 
ther  by  Inch,  Foot,  Yard,  Pole,  or  Mile,  you  may  make  a  Scale,  by 
which  the  fame  may  be  reprelcnted  and  laid  down  in  a  ftraight  Line  upon 
Paper  or  what  ell'e  you  think  fit ,  (which  Scales  are  called  Plane  Scales )  after 
this  manner:  Firft,  that  all  Plane  Scales  may  be  known,  an  Inch  is  com 
monly  taken  for  the  Common  Meafure  to  know  them  by  ,  as  in  the  feventh  Fig  « 

Figure  ,  where  the  Scale  ab  is  divided  into  6  Inches ,  ami  the  firft  Inch  be 

is  divided  into  10  Parts,  which  being  made  the  Scale  for  yourMcaibre 
every  Part  is  the  Tenth  of  an  Inch^  in  the  next  Scale  every  Part  is  the 
Twelfth  ,  in  the  next  the  Twentieth ,  and  the  next  the  T  hirtieth  •  all  which 
the  Boys  muft  be  made  to  underftand.  ’ 

Butbccaufethele  Scales  only  exprefs  the  Tenths  of  Parts,  there  is  ano-  Dhw.il  m 

ther  Scale  yet  more  exaft  ot  ordinary  ufc ,  called  a  Diamond  or  Dec, mil  sc. 

Scdc  ,  as  in  the  eighth  Figureyou  may  ice;  the  Exaftncls  avildth  from  the  f'  c 
Breadth ,  as  in  this  Scale  one  Tenth  of  an  Inch  is  aftually  divided  into  Ten  v:'  ‘ ' 

Parts  by  the  Diagonal ,  as  in  the  Ul'cs  of  this  Scale  fhall  hereafter  be  (hewed 
you. 

Prop.  II.  Of  a  Circle. 


THe  whole  Bufmefs  of  Dimenfion  depending  upon  mcafuring  of  Lines 
and  Angles ,  which  laft  relate  to  a  Circle ,  I  have  thought  good  to 
treat  of  a  Circle  in  the  fecond  Place. 


A  Circle  is  deferibed  ordinarily  with  a  Pair  of  Compaflcs ,  one  End  re¬ 
maining  fixt,  the  other  moving  about  makes  that  Line  which  is  called  the 
Circumference  or  Arch ,  the  Point  fixt  is  called  the  Center ,  and  the  Diftance 
from  that  Center  to  the  Circumference  (which  remains  always  the  fame 
whilfT  you  deferibe  it)  is  called  the  Radius  or  Semidiameter ,  the  Line  that 
palTcth  from  one  part  of  the  Circumference  by  the  Center  to  the  oilier  is 
called  the  Diameter  ,  equal  to  two  Radius-,  as  in  the  ninth  Figure  ,  <7  is  the 
Center,  acbdxs  the  Circumference,  ca.cb.cc,  and  0  d are  all  Semidiameters 
or  Radii ,  and  e  dor  a  b  are  Diameters. 

All 


Dimeter, 
Fig.  p. 
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All  Circles  whether  greater  or  Idler  are  divided  commonly  into  360 

Parts,  called  Degrees,  that  Number  allowing  many  Aliquot  or  Even  Parts , 
as  the  Half  is  180,  the  Third  Part  120,  the  Fourth  90,  the  Fifth  72,  the 

Sixth  60,  the  Eighth  45,  the  Ninth  40,  the  Tenth  36  ,  the  Twelfth  30  , 

the  Fifteenth  24 ,  and  the  Eighteenth  Part  is  20. 

Divymof  ,1  The  Compallcs  at  the  fame  opening  will  go  exa&ly  6  times  about,  or 
Ctrci-.  will  deferibe  each  time  60  Parts  or  Degrees*,  therefore  to  divide  any  Circle 
into  360  Parts',  let  off  60  Degrees  6  times,  as  in  fg  a  bit,  divide  each 
60  into  Halves ,  which  is  30,  and  each  30  into  3  Parts  ,  which  will  be  10 
Degrees ,  each  10  Degrees  into  Halves  for  5  Degrees ,  and  each  of  thofe 
9'  into  5  Parts  by  4  Points  into  Degrees  3  as  you  lee  in  the  Figure. 

Every  Degree  (if  the  Circle  be  lb  large)  may  be  divided  into  60  Parts 
called  Mimtcs,  and  every  Minute  into 60 Parts  called  Seconds,  and  lb  into 
Thirds ,  Fourths ,  &c.  ib  that  all  Circles,  whether  as  great  as  the  Heavens, 
or  as  little  as  a  Penny,  are  always  accounted  to  contain  360  Degrees,  as  you 
lee  in  the  little  Circle  m  n  0  p.  So  that  if  you  make  two  or  three  Circles 
greater  than  one  another,  and  divide  them  as  I  have  taught  into  360  De¬ 
grees  each  ,  (which  I  advife  you  to  do)  they  will  be  of  good  ufe. 
gu.dr.vn.  Th  £  Quarter  of  the  Circle,  or  90  Degrees,  is  called  a  Quadrant ,  there 

being  4  iiich  in  every  Circle,  viz.,  bee,  cca,  acd,  and  deb,  which 
will  he  lufficicnt  for  the  whole  ,  if  divided  into  90  Parts. 
smUirck.  ^  Two  Quadrants ,  or  that  Part  which  is  divided  by  a  Diameter  is  called  a 
Semicircle,  which  contains  180  Degrees,  as  in  the  fame  Figure ,  ac  be  is 
a  Semicircle. 

Prop.  III.  Of  a  Plain  Right  Lived  Angle. 


Ar&h.  nr  His  is  made  by  the  Concourfe  of  two  ftraight  Lines  not  lying  direft , 

I  and  is  of  three  forts,  viz,,  a  Right  Angle,  an  Acute  Angle,  or  an 
Qbtitfc  Angle ,  all  which  are  meafured  by  a  Circle ,  or  Part  of  a  Circle,  for 
every  one  of  thele  Angles  contains  fo  many  Degrees ,  Minutes,  &c.  of  a 
Circle ,  as  are  comprifed  or  intercepted  betwixt  the  two  Sides  of  that  Angle, 
(produced  if  need  be)  neither  doth  the  Length  of  thofe  two  Sides,  or  a 
i  rric-  bigger  or  Idler  Circle  ,  alter  the  lame  at  all.  As  in  the  Tenth  Figure ,  if 
upon  the  Point  c  in  the  Line  ga  you  move  another  Line,  fuppofe  cb, 
Acute  Angle,  and  beginning  at  a  move  it  towards  d,  ’till  it  makes  an  Acute  Angle  ,  and 
contains  Ids  Degrees  than  90,  as  the  Angle  b  c  a  is  30  Degrees,  but  when 
geilvgle.  it  comes  to  d,  it  is  then  90  Degrees ,  and  is  called  a  Rcttangle ,  or  a  Ter- 
pcndicnUr  ,  for  dc  90  Degrees  falls  right  on^  a ,  and  makes  the  Spaces  dc  a 
^  ^  and  deg  equal,  viz,,  both  90  Degrees*,  but  after  it  be  pafTed  dc,  then  it 

Outiije  Angle.  is  an  obtufe  or  blunt  Angle ,  and  contains  more  than  90  Degrees,  ’till  it 
comes  to  gc  ,  which  is  180  Degrees,  asthe  Angle  fc  a  is  120  Degrees. 
All  which  being  perfectly  underftood  ,  will  avail  much  to  the  underftanding 
of  all  the  Natures  of  Angles. 

Note  ,  That  an  Angle  is  commonly  exprefled  by  three  Letters,  the  middle 
Letter  Handing  at  the  Angular  Point ,  and  the  other  upon  the  Sides  :  And, 

that 
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that  in  Head  of  exprefling  Degrees  and  Minutes ,  &c.  at  large ,  I  ufe  the 
Character  J  for  Degrees ,  #  for  Minutes,  "  for  Seconds,  &c.  as  to  fetdown 
an  Angle  of  32  Degrees  and 42  Minutes,  thus,  3 2°  42'. 

To  meafure  any  Plain  Angle  is  nothing  elfe ,  but  upon  the  Angular  Point  The  Me  Fur  z 
to  deferibe  a  Circle  (already  divided)  or  part  of  it,  and  fee  how  many  of  nr. Angie. 
Degrees  and  Minutes  it  contains ,  for  that  is  the  Meafure  thereof.  As  in 
the  Eleventh  Figure ,  fuppofe  the  Angle  abc  was  propofed  to  be  meafured ,  ih.  n, 
or  to  know  how  many  Degrees  and  Minutes  it  contains:  Upon  the  Point  a 
I  deferibe  Part  of  one  of  my  divided  Circles,  and  find  it  320. 

Likewife  if  it  were  required  to  lay  down  an  Angle  of  45°upon  the  Line  To  Uydoma>. 
etc,  and  upon  the  Point  a  ,  I  dclcribe  Part  of  my  divided  Circle,  and  take  f.Ale- 
•with  my  Compares  the  Diftance  from  c  to  45,  and  place  it  from  c  to  b ,  then  I2, 
is  the  Angle  b  ac  450. 

And  to  make  one  Angle  equal  to  another  Angle,  is  only  to  make  that  the  To  make  one 
fame  Equal  Part  of  the  Circle  be  contained  in  them  both.  amker ^  ** 

Hence  it  plainly  appears ,  that  let  there  be  never  fo  many  Angles  fet  upon 
one  Point  of  a  Line,  as  ate,  Figure  13,  all  will  be  but  two  Right  Angles ,  rig.  13. 
or  1 80  Degrees. 

Likewife  if  two  Lines  crols  one  another,  then  they  make 4 Angles,  all 
equal  to  360",  or  the  whole  Circle*,  and  the  Crofs  or  Head*  Angles  are  He  A- Angles 
equal,  viz.,  be  a  to  def,  and  dc  b  to  fc  a,  as  in  the  Fourteenth  Figure,  ef. 
they  containing  the  lame  Number  o&  Degrees*,  as  you  may  prove  in  the  f^*I4- 
Circle  ,  the  Demonllration  follows  in  the  Laft  Part 

Prop.  IV.  Of  Parallels. 

PArallcl  (Iraight  Lines  in  the  fame  Plain  are  fuch,  as  if  infinitely  continued  Parallels. 

in  the  lame  Plain ,  would  never  meet ,  and  ’till  we  come  to  the  Laft 
Part  I  fhall  only  illuftrate  the  fame  with  a  familiar  Example :  Imaginthatin 
the  Fifteenth  Figure,  a  b  was  parallel  to  c  d,  then  that  thofe  two  Lines  made  Fig.  15. 
but  one  broad  Line,  then  by  the  laft  part  of  the  Third  Propofition,  the  Angle 
fib  will  be  equal  to  chg,  and  to  Ihd,  and  to  aih,  and  fo  on  the  other 
fide  *,  fo  that  the  altern  Angles  are  equal. 

Therefore  if  ah  and  cd  be  parallel,  and  from  the  Point  m  in  cd  two  rig.  16, 

Lines  be  drawn  to  the  other  Parallel  ah,  as  at??  and  0,  there  will  he  five 
Angles  marked  on  the  infide,  according  to  the  Figures  1,2,3,455,  by 
the  laft  the  Angles  1  and  4  and  3  and  5  will  be  equal,  but  the  Angles  1 , 2, 1, 
are  equal  to  two  Right  Angles ,  and  therefore  the  Angles  2,  4,  and  5,  will 
be  equal  to  two  Right  Angles,  or  to  180". 

Prop.  V.  Of  Plain  Figures  ,  -which  are  encomfajjed  about  with  a  Line 
or  Lines :  As , 

I.  -nr*  He  Circle ,  whofe  Superficies  or  Area  is  contained  within  one  regular  Circle  j 
1*  crooked  Line,  as  has  been  before  laid  down ,  to  be  deferibed  from 


H 
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II.  The  BlUpfis,  or  regular  Oval ,  deferibed  on  two  Centers ,  as  a  and  b 
in  the  Seventeenth  Figure. 

III.  Plain  jlraight- lined  Figures,  as  of  three  Sides  and  three  Angles, 
railed  Triangles,  whereof  there  are  fix  forts ,  three  inrefpeft-of  the  Sides., 
and  three  of  the  Angles:  As,  Firft,  an  Equilateral  Triangle  ,  that  has  three 
equal  Sides ,  and  three  equal  Angles,  each  of  60  Degrees,  as  in  the  Eigh¬ 
teenth  Figure.  Secondly,  an  Ififcelcs  Triangle ,  that  hath  two  equal ‘Sides 
and  one  unequal ;  as  in  the  Nineteenth  Figure ,  b  c  is  equal  to  c  a ,  and  b  a 
left.  Thirdly ,  all  the  Sides  unequal,  called  a  Scalcmm ,  as  in  the  Twentieth 
Figure.  Fourthly,  in  rclpett  of  the  Angles,  as  a  Rettangled  Triangle,  that 
has  one  Right  Angle ,  as  Figure  2 1 ,  where  a  is  the  Right  Angle,  then  muft 
thc  other  two  Angles  at  b  and  c  be  both  a  Right  Angle  ,  for  by  the  latter 
Part  of  the  Fourth  Propofition,  all  the  Angles  of  any  Plain  Right  Triangle 
are  equal  to  1S00,  or  two  Right  Angles,  therefore  b  and  c  muft  be  90% 
and  from  hence  the  Remainder  of  the  Degrees  of  any  Angle  to  90  is  called 
the  Complement  of  that  Angle,  as  if  b  be  50%  c  will  be  40°,  fo  that  c 
is  the  Complement  of  b  to  90°.  This  Note  muft  be  remeiubred  ,  becaufe 
of  great  ufe.  Fifthly,  all  the  Angles  may  be  Acute,  as  in  Figure  22, 
called  Oxigonimn ,  where  the  third  Angle  is  the  Complement  of  the  other 
two  to  1800.  Sixthly  and  Laftlv,  it  may  he  an  Obtule-angled  Figure,  having 
one  Obtufc  Angle ,  and  the  reft  Acute  ,  called  an  Atnbligomitm. 

IV.  Right-lined  Figures,  or  Superficies ,  of  four  Sides,  being  Quadri- 
lateial,  are  of  five  forts,  viz.,  a  Square ,  that  has  four  equal  Sides,  and 
four  Right  Angles  ,  as  in  Figure  23.  Or  an  Oblong ,  Rcftanglc  ,  or  Long 
Square  ,  that  has  four  Right  Angies,  and  four  Sides ,  whofe  oppofite  Sides 
arc  equal,  as  in  Figure  24.  Or  a  Rhombus,  that  has  all  the  Sides  equal, 
but  the  Angles  not  Right  Angles ,  as  in  Figure  25.  Or  a  Rbcmboidcs  ,  that 
hath  the  oppofite  Sides  and  Angles  equal ,  hut  not  Equilateral  or  Right- 
angled  ,  as  in  Figure  26:  The  Oblong  and  this  arc  called  Parallelograms, 
becaufc  two  Sides  are  equal  to  two  Sides,  and  parallel.  Or  laftly  ,  all  other 
four-fided  Figures  are  called  Trs.pez.cs •,  and  all  Quadrilateral  Figures  may 
he  divided  into  two  Triangles,  by  drawing  a  Line  from  one  Angle  to  the 
oppofite  Angle  ,  which  is  called  the  'Diagonal. 

V.  Other  Plain  ftraight-lined  Figures,  of  more  Sides  than  four,  are  called 
Multilateral,  and  takes  the  Name  from  the  Number  of  their  Sides  or 

■  Angles,  which  if  they  be  equal  are  called  Regular  Polygons  *,  as  of  five  equal 
Angles,  the  Dent  agon*,  of  fix,  the  Hexagon }  of  i'even,  the  Heptagon ; 
of  eight,  Ox  agon •,  &c.  Now  every  Multilateral  Figure  is  divided  into 
Triangles,  by  drawing  Lines  from  corner  to  corner,  and  it  will  have  as 
many  Triangles  as  there  be  Sides  lave  two ,  as  in  Figure  27,  of  an  Irregular 
feven-fided  Figure  there  will  be  five  Triangles. 

VI.  The  Line  whereon  a  Triangle  ,  Square,  Oblong,  &c.  (lands  on, 
is  called  the  Bafe. 

VII.  The  Height  of  any  Triangle  or  Figure ,  is  the  Line  drawn  perpen¬ 
dicular  from  the  Top  to  the  Bafe ,  as  in  the  Examples  following  will  appear. 
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Prop.  VI.  Here  follow  the  Reflations  of  cert  Ain  Geometrical  Pro¬ 
blems ,  fitting  to  be  done  for  fever  d  lifer ,  and  for  the  Excrcifin? 

the  Hand  for  the  Managing  of  the  Ruler  and  Cowfaffes. 

*  I  ®  wife  Perpendiculars,  cither  upon  Paper  or  the  Ground  :  As  upon  Tor.tife  x  per - 
A  the  Middle  of  a  Line,  figure  28,  at<z.-  Take  the  Compafles ,  pnliculxr. 
and  open  them  ,  and  let  equal  Diftances  from  a  to  b  ,  and  to  c  then  open 
the  Points  to  a  Diftance  of  above  ab  or  a  c ,  and  fetting  one  Foot  in  b  make 
an  Arch  about  d ,  and  with  that  opening ,  letting  a  Foot  in  c ,  crofsthe  for¬ 
mer  Arch  at  d ;  then  draw  da,  which  is  a  Perpendicular.  _ 

Upon  the  End  of  a  Line,  or  near  the  End,  as  in  Figure  29  by  once  Ffa  oo. 
opening  of  the  Compafles.  On  the  Point*,  as  a  Center,  delcribe  part  of  " 
a  Circle ,  bed,  with  that  opening  let  off  the  Radius  from  b  toe,  and  from 
ctod,  upon  which  Points  c  and  d  crols  an  Arch  atw,  mu  is  a  Perpendi¬ 
cular.  1 

Another  way ,  where  you  may  not  come  fo  far  as  d,  as  in  Figure  =50.  Fh.  *>. 
Delcribe  the  Arch  be,  and  fetthe  Compafles  unftirred  from  bt  or,  and  " 
letting  one  Foot  in  c  make  an  Arch  at</,  lay  a  Ruler  by  b  and  c  and  crols  the 
Arch  at  d ;  da.  is  a  Perpendicular. 

Another  way ,  fetting  the  Compafles  in  a,  as  in  Figure  3 1.  Set  the  Fit.zi. 
other  about  c,  and  draw  the  Circle  bad,  and  the  Diameter  bed ;  then  is  “ 
da  a  Perpendicular. 

II.  To  let  fall  a  Terpendicular  from  a  Point  above  a  Line,  as  at  a ,  in  to  let  fall  a 
1  igure  32  Open  the  ^ompaffes,  fetting  one  Foot  in  a ,  with  an  Arch  crofs  P&pexdiculx. r. 
the  Line  inland  c  ^  again  with  that  opening  upon  b  and  upon  c  crols  an  Arch  52' 
at  d  j  then  is  a  o  d  a  Perpendicular. 

Another  way  ,  towards  the  End  of  a  Line ,  as  at  4  in  Figure  33.  From  vk  a* 
a  draw  a  Diameter  <2  b ,  which  divide  in  halves  ate,  with  the  Radius  r*  or  3:” 
diculai-W  thC  Semicirc  e  adb->  cutting the  Line  at  ds  then  is  rf^aPcrpcn- 


III.  To  divide  a  Line  into  two,  or  into  many  Parts.  Firff,  jnto  two 
Pans 5  fuppole  the  Line be ,  in  Figure  28.  Open  the  Compafles  to  above 
haf,  and  make  the  crofs  Arches  at  ^  and  V,  the  Line  dn  divides  be  into 
halves  at  a. 

Secondly  ,  to  divide  a  Line  into  five  or  more  Parts :  Raife  two  Perpcndi- 
cu!ars  on  the  Ends  of  the  Line  at  and ,6  contrariwife,  as  in  Figure  -4.  and 
fet  off  five  Pam  on  tho'fe  Perpendiculars,-  as  in  the  Figure ,  draw  the  Dia¬ 
gonal  Lines,  which  will  divide  ab  into  five  equal  Parts' 

Likowife ,  by  making  an  Oblong  ,  and  dividing  of  it,  as  in  Figure  ,,  , 
yon  Ki"  /  divide  all  Lines,  that  will  not  exceed  it,  into  what  Parts  von  rleafe  • 
which  may  be  done  with  white  Lines  that  will  not  deface  the  Draught ,  as’ 
a  *  t0  he  divided  into  thirteen  Parts ,  as  in  the  Example.,  • 


Divijion  of  ■ 
Lines. 

I %  28.  1 


IV.  To 


5* 


Of  ‘PraBicat  Geometry. 


Chap.  Hi 


.  ,  ,1  r  T  mlve  Angles  equal  to  one  another,  and  to  rneafure  and  lay 

*""■  r 

an  Angle  equal  to  another  by  a  ^ A«h ,  « ™Y  Jke  the  Al.ch  *  ’ 

*  ’  snASrs  s 

;S  £  » *;«. Ei. ..  t ,  i.-i'*  N“”to 

Degrees. 

H-W.  For  Example,  To  draw  a  Parallel  to  at ,  <  Us  ance  ^ ^  ^ 

lei  Line  o  p.  pisure  *8 ,  and  thePointdbe  fet  down,  whereby 

=HSi=“S5S.HS 

dp  for  a  Parallel. 


Triangles , 
Squares.  SiC. 
described. 
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Upon  one  End,  “»t4>  .  fan*  tot,  and  with  that  opening ,  upon 

ab  in  the  Compares,  and  let  it  ,  \  cddbiox a  true  Square. 

TlSd Problem oF this Propofitio^ of  a  Line ,  and*^ ^ ^beplched 


Prop  VII.  Of  Solid  Bodies ,  which  have  three  ^f^t^Xhe 
leadth ,  Jd  Thickmfs ,  and  the  streams  are  Snferfaes.  the 

Regular  Bodies  are , 
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by  a  Semicircle  turn’d  about.  Thefe  may  be  round  Balls ,  Globes ,  &c. 

Any  Diameter,  may  be  called  the  Axis ,  as  ab.  See  Figure 43.  Fig.  43. 

II.  A  Spheroid,  or  long  Sphere,  is  made  by  the  turning  the  half  of  an  spheroid. 
Ellipfis  upon  his  longer  Diameter.  See  Figure  44*  The  Ends  cutoff,  it  Fig.  44. 
makes  a  Hogfhead. 

III.  A  Cylinder,  is  a  Column,  ’or  round  Pillar ,  whofeBafe  is  a  Circle,  and  cylinder. 

is  delcribed  by.  a  Parallellogram  moving  upon  one  of  its  Sides,  as  a  b.  See 
Figure  45.  „  f#*4‘v 

IV.  A  Cone,  is  a  Pyramidal  Body  that  has  a  Circular  Bafe,  and  is  delcribed  Cone. 

by  a  Right-angled  Triangle ,  as  Figure  46.  Fi£*  4C’« 

V.  A  Cube,  is  a  Body  comprifed  of  fix  Squares,  as  a  Dye.  See  F igure  47.  C ube. 

Vi.  ATarallelepipedon ,  is  a  long  Body  comprehended  of  fix  Plain  Qua-  FjS>  47-  , 

drangles ,  and  has  all  its  Sides  oppofite  and  parallel ,  and  equal  one  to  ano-  * eplp 6‘ 
ther ,  as  Figure  48.  ,  ,  ,  f  _  c.  F&$. 

VII.  A  Trifin ,  is  a  Solid  Body  comprehended  of  many  Superficies ,  two  A  priftn. 

whereof  are  oppofites,  equal, parallel, and  like,  but  the  reft  are  Paralle¬ 
lograms.  Figure  49.  .  .  f7«M9- 

VIII.  A  Pyramid ,  is  a  Body  comprifed  of  many  Planes ,  meeting  in  one  Pyramid. 

Point  at  the  Top,  and  having  a  Plane  for  its  Bafe.  Figure  50.  Fi&-  S°* 

There  are  other  Regular  Bodies,  the  Number  of  Five,  called  ‘Plato's  Jugular  Bodies. 
Bodies  ,  which  may  be  inferibed  in  a  Sphere ,  and  touch  the  Superficies,  viz,. 

(1.)  The  Cube,  of  6  .Sides,  before  deferibed.  (2.)  The  Tetrahedron ,  of 
4  Sides.  (3.)  Octahedron,  of  8  Sides.  (4.)  Dodecahedron,  of  12  Sides.  And 
(«.)  Th t  Icojihedron,  of  20  Sides.  As  the  Figures  reprefent,  where  I  have 
added  the  Forms  of  each,  which  being  half  cut  through  with  a  Penknife  will 
fold  up ,  and  make  the  faid  five  Regular  Bodies. 

Thus  far  I  have  gone  in  Definitions,  and  fome  Pra&ical  Rules,  for  the  life 
of  the  Scale  and  Compafs •,  I  now  come  to  the  necefiary  Part  of  Meafuring 
of  Lines,  Superficies,  and  Solids. 


Prop.  VIII.  Tfo  ^Meafure  of  Lines. 

OF  Meafuring  Lines ,  and  of  the  Common  Meafures ,  as  Inches ,  Meafure  of 
Feet,  Y'rds,  Ells,  Poles  or  Perches,  Furlongs,  and  Miles,  fomething  L,nes‘ 
has  been  laid  already  *,  and  now  i  would  have  the  Boys  fully  inftrufted ,  by 
Meafuring  with  a  Yard  or  Foot  in  any  Gallery  or  Room,  or  elfewherc, 
what  the  meaning  of  a  Scale ,  or  of  laying  down  any  Meafure  upon  Paper 
cloth  fignifie.  As  by  the  Scales  before  fet  down ,  Figure  7 ,  fuppofe  1  mea-  Plain  Scale , 
fure  in  fome  Highway  324  Yards,  to  lay  this  down  upon  Paper,  I  go,  for 
Example ,  to  my  Plain  Scale  of  Ten  Parts  in  an  Inch,  and  fet  my  Compares 
in  3  whole  Inches  ( marked  30)  ?nd  extend  the  other  Point  into  the  linall 
Divifions of  an  Inch,  betwixt c and  b ,  being  10,  to  above  2  of  them  for  20, 
and  almoft  by  Eftimation  to  half  the  Diftance  betwixt  2  and  a  of  that  -Scale 
for  4  at d.  This  being  laid  down,  as  in  Figure  52,  reprefents  the  Length  Fig.  52. 
of  324  Yards.  But  if  this  .Scale  be  found  too  big ,  then  you  may  chule  a 
leffer  >  of  12,  16,  20,  &c.  Parts  in  an  Inch ,  fet  down  in  Figure  7  as  before. 
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and  this  will  (by  a  little  Pra&ice)  be  eafily  attained ,  how  to  meafure  by  any 
Plain  Scale  whatsoever. 

Yet  by  thel’e  Scales  I  could  not  find  the  4  part  of  my  Number  324,  but  by 
guefling  at  the  fourth  part  as  near  as  I  could  3  but  by  the  J Decimal  Diagonal 
Scales  you  may  find  that  Length  exactly.  The  Scale  is  deferibed  Figure  8 , 
and  for  the  better  underftanuing  of  thofe  kind  of  Scales  ,  I  have  in  rigure 
53  taken  the  Tenth  part  of  an  Inch,  and  drawn  a  Diagonal  to  divide  it 
actually  into  Ten  parts,  and  yet  by  guefs  you  may  very  near  imagin  the 
Spaces  to  be  again  divided  into  other  Ten  parts ,  that  is,  an  Inch  into  1000 
Parts  •,  for  Example ,  if  the  former  Diftance  3  24  were  propoled  to  be  taken 
from  that  Diagonal  Scale  N°  8  ,  I  go  down  to  3  on  the  Scale  for  300  at  a9 
then  upon  that  Part  divided  into  10  I  leek  for  2  at  b ,  then  I  follow  that 
Diagonal  of  2  ’till  I  come  at  4  of  the  10  Lines  parallel  marked  c,  and 
extending  the  Compares  from  that  Parallel  in  the  Line  of  300  at  d  to  c, 
that  Diftance  will  be  equal  to  324  Yards,  Ells,  Feet,  or  Miles. 

If  you  meafure  with  a  Chain  or  Rod  of  10  Foot ,  or  any  other  Meafure  , 
you  muft  be  careful  to  meafure  in  a  Right  Line,  and  not  to  go  in  or  out,  which 
you  may  do  by  help  of  Lines,  or  fmall  Pins  or  Pickets,  let  in  the  way. 

And  becaufe  fcveral  Lines  require  feveral  Mcafures ,  you  muft  know,  that 
in  mcafuring , 

1.  Timber,  Stone,  Earth-work,  Gardens,  Alleys,  Board,  Glafs,  and  the 
like,  are  meafuredby  the  Foot. 

2.  Land,  Woods,  Brick-work,  &c.  arc  meafured  by  the  Perch  or  Pole. 

3.  Pavings,  Plaifterings,  Wainfcottings,  are  meafured  by  the  Yard :  And 
fo  all  Linncn  and  Woollen  Cloth ,  Stuffs ,  Silks ,  c rc  by  the  Yard  or  Ell. 

4.  Tapiftry  is  meafured  b';  the  Stick  of  \  of  a  Yard. 

5.  Carpenters  Work,  as  Flooring,  Partitioning,  Roofing*,  and  fo  Tiling, 
Slating,  and  fometimes  the  Ground-Plot  of  Houles  and  whole  Buildings, 
are  meafured  by  a  Rod  of  1  o  Foot  long,  and  that  every  way  is  called  a  Square, 
being  100  lquare  Feet. 

Prop.  IX,  Measuring  of  Superficies. 

TO  Meafure  a  Superficies  which  has  two  Dimenfions ,  as  I  faicl  before , 
is  quite  otherwilc  than  to  meafure  Lines  or  Lengths  3  for  as  we  fay, 
in  luch  a  Length  there  is  fiuch  a  Number  of  Inches,  Feet,  Yards,  Poles, 
Miles,  &c.  fo  in  a  Superficies  it  is  faid,  there  is  fuch  a  Number  of  Square 
Inches,  Square  Feet,  Square  Yards,  Square  Perches  and  Miles  3  which 
Squares  are  the  moftfimple  and  natural,  and  lb  commonly  known  ,  and  are 
of  two  Dimenfions,  for  there  being  in  a  Foot  12  Inches,  a  fquare  Foot  is 
12  times  12  ,  or  144  lquare  Inches ,  and  there  being  3  Foot  in  a  Yard,  there 
are  3  times  3  ,  viz..  9  fquare  Feet  in  a  Yard,  and  fo  of  the.  reft  3  Which 
being  the  only  obfervablc  Note  of  this  nature  ,  I  fhall  proceed  to  give  the 
feveral  Rule-s  for  Superficies ,  and  then  proceed  to  Solids. 

To  meafure  a  Square ,  as  fuppofe  the  Side  be  3  3  Feet  •  Multiply  the  Side 
by  itfelf,  that  is,  13  by  13  ,  and  it  produces  169  fquare  Feet,  as  in  Figure 
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55  But  if  you  Ihould  yet  defire  to  know  a  nearer  Meafure ,  as  in  Inches 
then  the  13  Feet  would  be  156  Inches,  and  that  would  be  in  We  Inches 
24336,  which  divided  by  144,  the  iquare  Inches  in  a  Foot,  gives  160 
Iquare  Feet ;  and  it  any  thing  remained ,  it  would  be  Iquare  Inches,  where 
98  would  be  * ,  72  one  i ,  and  36  one  * ,  of  a  Foot 
..  T°  mealbre  an  Oblong  or  Long  Square,  is  to  multiply  the  Length  by 
the  Breadth ,  luppofe  that  m  Figure  56 ,  one  Side  to  he  1 7 1  Feet  and  the 
other  56  ,  171  times  56  will  be  9576  Iquare  Feet;  and  if  it  be  defiled  to 
know  what  Iquare  Yards  there  were,  divide  9576  by  9  ,  the  Ibuare  Feec 
in  a  Yard,  and  it  makes  1 064 Yards.  q  c 

The  Area  of  a  Rhombus ,  or  Rhomboides ,  is  got  by  multiplying  the  Per¬ 
pendicular  P ,  let  fall  on  one  of  the  Sides ,  by  that  Side  or  Bale  b  as  in 

S7f.  ^he  Perpendicular  is  found  82  Yards,  and  the  Side  254  Yards 

which  multiplied  makes  20728  Iquare  Yards.  But  if  it  be  defired  to  give 

‘A0- ”, PC‘\hCS  pi  ACT ’  ube“Uf  bJ  the TabIe of  S&" Meaftrc, 

3°+ ^‘U^SS';>IC0  makeaPoleoi  Peich,  (which  is  5 4  multiplied  by  c  4  Yards') 
dwide 20728  by  30.25  Yards,  and  it  gives  685  Perches,  6  Feet,  and  i  of  a 
Foot ;  and  divide  685  by  160  Perches  (for  fo  many  are  in  an  Acre)  and  it 
g.ves4  Acres  and  45  Perches ,  which  makes  1  Rood  and  5  Perches ,  which  is 
4  Acres ,  i  Rood  ,  5  Perches ,  6  and  £  Feet ,  Iquare  3 

before  clecla1redIUltan8led  be  m'UCed  int0  ^  was 

n  Tf  n AlC‘l°fn  "7 f l,am  7™nfle  is  80ttcn>by  multiplying  the  Perpendicular 
Ietfa  1  on  the  Bale)  bv  the  Bale  and  taking  half  thereof,  or  by  multiplying 

llu  t  7  h  |  f  h  wpent  lculair5  or  ’  the  Perpendicular  by  half 
the  bale  -,  or  all  are  the  lame  in  the  Produft.  So  in  Figure  ,8 ,  the  Tri 
angle  is  a  bc  .  the  Bale  <ib  meafured  to  be  264  Perches  ,  and  the  Pcrpcn- 
mcular  et/  32  Perches,  which  multiplied  make  8448  Iquare  Perches , Ptltc 
hair  whcicof  is  4224  I  erches,  and  dividing  that  Sum  by  160  (the  Iquare 
Perches  in  an  Acre)  it  gives  26  Acres,  1  Rood ,  and  24  Perches. 

Note,  If  you  had  made  any  other  Side  for  Bafe ,  you  Ihould  have  found 
the  fame  thing  ,  but  then  you  mull  have  prolonged  the  Bafe  a  c  towards  f 
and  e  b  towards  g  before  you  could  have  found  the  Length  of  the  Per’ 
pendiculars  bf  and  all  which  will  be  plain ,  when  you  underftand  the 
Denionftration  thereof  in  the  Laft  Part.  J 

To  meafure  the  Area  of  a  Clofe  or  Field  ,  that  hath  one  Side  going  in  and 
out  asm i  Figure  59  :  Firft  ,  m  ftcad  of  the  crooked  Side  cd,  which  may  i 
be  foine  old  River ,  I  draw  a  ftraight  Line  erf,  which  as  near  as  I  may  judge 
may  take  m  as  much  as  it  leaves  out ,  then  I  divide  this  FivcTided  Irregular 
Plot  into  3  Triangles,  and  let  fall  Perpendiculars  from  b  upon  the  Bale  ac, 
?" if  an?  rf,uUPi°nithfrC?mmonBafefci  then  I multiplv  nc  by  the 

fl)in  aJd  \c  M1*  half  of  ^  and  b  A  added  together  •,  thol'e  two  Pro- 

diifts  gives  the  Area  in  Perches,  which  divided  by  160  gives  Acres. 

a,£ircl<7  or  any  Regular  Polygon,  is  gotten  bv  mul-  c 
3SS8^f  theC,rCumfcr?ncc  ^  the  Radius,  or  the  Perpendicular  filling  a 
h°m the  Center  upon  any  of  the  Sides.  But  bccaufc  there  are  certain  Pro¬ 
portions,  . 


tfhoiiibtis  .;rJ 
fyomboidis. 
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portions  ,  found  out  by  Archimedes  and  others ,  betwixt  the  Diameter  and 
Gircumference  of  a  Circle ,  I  will  fet  them  down,  and  explain  them. 

As  7,  to  223  fo  is  the  Diameter  of  a  Circle,  to  the  Circumference: 
Therefore ,  multiply  the  Diameter  given  in  Length  by  22 ,  and  divide  the 
Produft  by  7  ,  the  Quotient  gives  the  Circumference.  In  ftead  of  7  to  22, 
if  you  will  go  nearer  and  more  exaft ,  you  may  take  Metius  his  Proportion , 

As  11 3  to  335 3  or  yet  nearer,  As  1  to  3.1415926.  But  for  ordinary 
ufe ,  q  to  22  will  be  enough. 

As  22,  tojifo  is  the  Circumference  of  a  Circle ,  to  the  Diameter.  Mul¬ 
tiply  therefore  the  Circumference  by  7 ,  and  divide  the  Produft  by  22 ,  the 
Quotient  gives  the. Diameter.  So  335  to  113  7  or.  As  3.1415926  to  1, 
will  do  the  fame  more  cxattly. 

As  14  to  1 1  •,  or,  As  1  to  .78  5  3  99  •,  fo  is  the  Diameter  fquared  ,  to  the 
Area  of  a  Circle.  Contrary,  As  1 1 ,  to  14  *,  fo  is  the  Area  of  a  Circle , 
to  the  Diameter  fquared.  . 

As  .88  to  7  ;  or.  As  1,  to  .079577  •,  fo  is  the  Square  of  the  Periphery, 
to  the  Area  of  the  Circle. 

As  1 ,  to  .707107  *,  fo  is  the  Diameter,  to  the  Root  of  a  Square  to  be 
inlcribed  in  a  Circle. 

As  1,  to  .886227-,  fo  is  the  Diameter ,  to  the  Root  of  a  Square  equal  to 
the  Circles  Area ,  which  is  the  fquaring  of  a  Circle. 

And  note ,  That  in  all  thefc ,  and  the  like  Rules ,  where  the  Golden  Rule 
is  propofed ,  by  Three  Terms  to  find  the  Fourth  ,  it  is  meant,  that  the 
Second  and  Third  Terms  be  multiplied  together  to  make  a  Dividend,  which 
divided  by  theFirft  Term  gives  the  Demand.  ^ 

Thus  much  for  the  Area’s  of  Whole  and  Perfett  Circles ,  now  I  will  (hew 
you,  how  you  may  get  the  Area’s  of  Parts  of  a  Circle,  whether  it  be  a 
Se&or  or  a  Segment.  A  Seftor  is  contained  betwixt  two  Radii,  or  Semi¬ 
diameters,  and  the  Arch}  a  Segment,  betwixt  the  Chord  and  the  Arch. 
Example  in  Figure  603  an  be  is  a  Seaor  of  a  Circle,  lels  than  a  Semicircle, 
a  dbc  is  a  Seaor  greater :  So  is  a  bn  a  lefler  Segment,  and  a  bd a  a  greater 
Segment  than  a  Semicircle. 

Tomeafure  a  Seaor,  as  anbe,  multiply  the  Radius,  or  Semidiameter, 
ac  >  by  half  the  Arch  a  b  for  the  Area  3  and  i'o  of  the  other  Settor  in  the 
Greater . 

°  To  meafure  a  Segment  is  more  troublefome  ,  for  firft  you  muft  find  the 
Diameter,  thus:  Divide  the  Chord  ab  into  Halves  in  p,  draw  a  Perpen¬ 
dicular  at  p  to  4  b ,  that  (hall  pafs  by  the  Center  :  Then  fay,  As  np}  to  pb  *, 
f0  is  pb,  to  pi:  That  is.  Square  the  half  Chord,  and  divide  it  by  theSrf- 
aitta  np  ,  it  gives  a  Number,  which  added  to  np  gives  the  Diameter,  the 
half  is  Radius.  Then  find  the  Area  of  the  Seftor  a  c  b  n,  and  of  the  Tri¬ 
angle  abc,  which  take  from  the  Sector ,  and  it  leaves  the  Area  of  the  Seg¬ 
ment  a  b  n.  The  like  Work  will  find  the  greater  Segment ,  for  the  half 
Chord  is  a  Mean  Proportional  betwixt  the  Segments  of  the  Diameter.' 
be  The  Area  of  a  Sphere  or  Globe ,  or  any  other  round  Ball ,  is  had  ,  by 
multiplying  the  Diameter  by  the  Circumference  of  the  great  Circle  3  or. 
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by  multiplying  the  Square  of  the  Diameter  by  22,  and  dividing  by  7.  For, 

As  7 ,  to  22",  fo  the  Square  of  the  Diameter,  to  the  Area. 

And  ,  As  7 ,  to  223  fo  is  the  Diameter  multiplied  by  the  Axis  of  a  Cy-  cy.init r. 
lindcr  ,  to  the  Superficies  of  the  Cylinder. 

And  ,  As  7  ,  'to  22  ;  fo  is  the  Radius  or  Semidiameter  into  die  Side  of  a  ewe. 
Cone,  to  the  Superficies. 

Again ,  As  1 ,  to  .564189  3  fo  is  the  Circumference,  to  the  Square  Root 
ef  a  Number  equal  to  the  Superficies  of  a  Sphere. 

To  find  the  Area  of  an  Ellipfis,  multiply  the  longer  Diameter  by  the  Area  of  a. 
fhorter ,  and  take  the  Square  Root  of  that  Product ,  which  Hull  be  the  Ziffs. 
Diameter  of  a  Circle  equal  to  that  Ellipfis.  The  Area  of  that  Circle  is 
taught  before  3  for,  As  14,  to  11 3  fo  is  the  Square  of  the  Diamcrer,  to 
the  Area. 

_  I  will  here ,  to  finilh  this  Part  of  Meafuring  Superficies ,  add  a  few 
Tables,  very  little,  but  exceedingly  ufcfu! ,  when  occafion  requires,  for 
turning  lower  Denominations  into  higher  3  as  for  Example,  to  lavcDivifion 
of  many  Perches  by  160  to  turn  them  into  Acres,  Roods,  and  Perches,  you 
may  enter  the  following  Table  with  your  Perches ,  and  take  out  the  Acres, 

Roods,  and  Perches,  anlwering  to  Thoufands  under  M,  to  Hundreds  under 
C,  and  Tens  under  X. 


M. 

C. 

X. 

Ac. 

R. 

Per. 

Ac. 

R. 

Per. 

R. 

Per. 

I 

c  6 

1 

OO 

00 

2 

20 

0 

IO 

2 

12 

2 

00 

01 

1 

OO 

0 

20 

3 

18 

3 

OO 

01 

3 

20 

0 

30 

4 

2S 

0 

00 

02 

2 

OO 

1 

CO 

S 

31 

1 

00 

03 

0 

20 

1 

10 

6 

37 

2 

00 

03 

3 

OO 

1 

20 

7 

43 

3 

00 

04 

1 

20 

1 

30 

8 

SO 

O 

CO 

05 

O 

OO 

j  2 

OO 

9 

S<5 

1 

00 

05 

2 

20 

Li_ 

IO 

Example. 

Having  caft  up  my  Field ,  I  find  by  computing  my  Triangles ,  that  I  have 
78  54  Perches,  which  I  fet  down  feverally,  as  follows,  and  take  out  of  the 
Table  the  Parts  anfwering,  which  make  in  all  49  Acres,  and  14  Perches. 

Perch.  Acr.R.Pcr. 

7000  =43  3  co 

800  =  05  O  CO 
50  —  CO  I  10 
4  —  co  o  04 

7854  =  49  o  14 

} 
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- Sometimes ,  as  in  Gardens,  Courts,  Yards,  and  other  fmall  Places,  the 

Superficies  is  given  in  fquare  Feet,  which  you  may  turn  into  Acres,  Roods, 
and  Per'hesf  by  the  adjoyning  Table  ,  entring  it  with  the  Feet,  asyoudid. 
the  lad  with  Perches ,  and  adding  them  together. 


Example. 

Suppofe  9-642  fquare  Feet  be  to  be  turned  into  Acres,  Roods,  Perches,, 
md  Feet ,  you'  will  find  by  the  Table,  that  they  make  2  Acres,  3 3  Perches, 
a.pd  1-9  Feet  •,  which muft  be  thus  letdown. 

Feet.  Ac.  R.  T-  Feet. 

9OOOO  —2  O  10  159 

7000  =  0  o  25  194 

600  =■  o  o  02  56 

42  —  o  o  co  42 

97642  :=  2  Q  38  J79 

The  next  Table  gives  the  fquare  Perches,  Quarters,  and  Feet  upon 
the  Face  of  any  Brick  Wall  meafured  by  a  Foot  Meaiure ,  fuppofe  a  Rod  of 
T&ilZt  otMherwife-,  as  for  Example:  A  Wall  68  Foot  long  and  26 
Foe  i.>h  makes  1768  Iquare  Feet,  which  by  the  Table  gives  6  Pc‘‘h«i 
,  O',,  rter ,  and  s  3  Feet.  And  note.  That  272  i  fquare  Feet  make:.  Perch, 
ioTi  three  Quarters,  1,6  i  half  a  Perch,  and  68  a  Quarter  This iMca- 
fure  is  for  Brick  and  half,  which  is  14  Inches,  but  if  thcWal 11  b^ck^  ’ 
account  by  half  Brick,  and  fay,  ^  5  ,  to  any  other  Wallin  half  Bucks, 
J-,  arc  the  Perthes  and  Parts  found  by  Meafurc,  to  the  Perches  of  that 
other  Wall  given  in  half  Bricks, 


X.M.. 
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XM. 

M. 

C. 

X.  j 

Per. 

O. 

F. 

P. 

F. 

P. 

CK 

F. 

<9 

*  1 

1 

036 

2 

63 

03 

2 

41 

00 

1 

3i 

0 

10  i 

2 

073 

I 

58 

07 

I 

26 

00 

2 

62 

0 

20 

3 

1 10 

O 

53 

1 1 

O 

°5 

01 

0 

26 

0 

3o  I 

4 

146 

3 

55 

14 

2 

52 

01 

1 

57 

0 

40  ; 

5 

183 

2 

40 

18 

I 

31 

01 

3 

20 

0 

50  ] 

6 

220 

I 

35 

22 

0 

10 

02 

0 

54 

0 

60  | 

7 

257 

O 

43 

25 

2 

57 

02 

2 

17 

1 

02  | 

8 

293 

3 

41 

29 

I 

36 

02 

3 

47 

1 

12  i 

1  9 

330 

2 

25 

33 

O 

15 

03 

1 

13 

1 

22  • 

The  following  Table  is  for  Meafuring  Board,  Glafs,  c*c.  by  Inches, 
which  will  turn  Iquare  Inches  into  Feet,  Quarters,  and  Inches’,  as  9S4: 
iquare  Inches  make 68  Feet,  1  Quarter,  and  14  Inches. 


M. 

c. 

X. 

F. 

% 

In. 

F. 

In. 

(J. 

In. 

1 

06 

3 

28 

00 

2 

28 

0 

10 

2 

13 

3 

20 

01 

i 

20 

0 

20 

3 

20 

3 

12 

02 

0 

12 

0 

30 

4 

27 

3 

04 

02 

3 

04 

I 

c4 

5 

34 

2 

32 

03 

1 

32 

I 

14 

6 

4i 

2 

24 

04 

0 

24 

1 

24 

7 

48 

2 

16 

04 

3 

16 

1 

34 

8 

55 

2 

08 

05 

2 

08 

2 

08 

9 

62 

2 

OO 

06 

I 

00 

2 

18 

Thus  much  for  the  Plain  Meafurc  of  Area’s  and  Superficies ,  which  if  you 
underftand  ,  will  be  very  ufeful  to  you  *,  for  Example,  I  demand  how  many 
iquare  Miles  are  upon  the  Face  of  the  Terraqueous  Globe ,  or  whole  Earth 
and  Sea?  Thcgreatcft  Circle  being  360°,  and  fuppofing  60  Italian  Miles 
in  a  Degree,  the  Circumference  will  be  21600  Miles,  ancl  the  Diameter 
6873  Miles  in  a  round  Number,  omitting  Fractions;  and  being  fhewed 
in  this  Propofition  ,  that  the  Area  of  a  Sphere  is  found  by  multiplying  the 
Diameter  by  the  Circumference,  multiply  the  Diameter  6873  by  the  Cir¬ 
cumference  21600,  and  it  gives  the  Product  148456800  fquare  Miles,  the 
Area  required.  Now  a  Mile  fquare  being  640  Acres,  (for  320  Perches 
make  a  Mile ,  and  3  20  bv  3  20  gives  102400  iquare  Perches ,  which  divided 

I  2  by 
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by  160  gives  640  Acres)  and  allowing  20  Acres  for  a  Family  of  6  People, 
a  Mile  Iquare  will  maintain  320,  then  deducing  half  of  the  fquare  Miles 
of  the  whole  Globe  for  Sea,  there  remains  74228400  fquare  Miles  of  Land, 
which  multiplied  by  320  gives  23753088000  People,  that  poflibly may  live 
upon  the  whole  Earth  3  but  this  Number  is  far  greater  than  the  People  living 
.it  once,  for  by  Ricciolns  his.  Accompt.  in  his  Geography  ,  they  exceed  not 
1000000000. 

Prop.  X,  cfl feafttring  of  Sdiids, 

\T \rE  arc  come  now  to  three  Dimenfionsfor  the  Mcafuring  of  Solids  3 

V  V  and  as  Superficies  arc  meafured  by  Squares  of  the  fame  kind  , 
fo  Solids  are  meafured  by  Cubes,  as  Cubick  Inches,  Cubick  Feet,  Cubick 
Yards,  Perches ,  and  Miles ,.  a  Cubick  Inch  being  commonly  the  lead  Mea¬ 
sure.  If  the  Side  of  a  Cubick  Foot  be  1 2  Inches,  to  find  how  many  Inches 
tiiere  arc  in  the  whole,  1  multiply  12  by  12  ,  and  it  gives  the  fquare  Inches 
upon  the  Face  of  the  Cubick  Foot  to  be  144,  and  then  multiplying  144  by 
12  for  the  third  Dimenfion,  it  gives  1728  Cubick  Inches  in  the  Solid  Foot : 
This  will  appear  perfectly  in  the  Cubick  Foot  Figure  6r.  Therefore  the 
mcafuring  of  a  Cube  ,  is  to  multiply  the  Side  by  it  lelf ,  and  the  Product  by 
the  Side  again.  And  as  in  the  Plain  Parallelogram,  you  may  imagin  the 
motion  of  one  Side  parallel  to  the  other,  to  deferibe  all  tliofe  l'everal  Squares 
that  make  up  that  Superficies  3  loin  the  Cube,  or  Parallelepipedon,  if  you 
imagin  the  Superficies  ABCD  to  move  through  the  Solid,  it  will  give  you 
the  ieveral  Cubes  in  that  Body  by  that  Dimenfion. 

1  he  Mealurc  of  a  right  Parallelepipedon  ,  improperly  called  a  long 
Cube,  is  to  multiply  one  Side  by  another,  producing  the  Square  at  the 
End  ,  and  then  that  Product  by  the  Length  (all  thofe  Lines  meafured  making 
one  iolid  Angle)  which  produceth  the  Cubick  Feet :  As  inFigure  47,  where 
ihc  Breadth  at  the  Ends  are  1  foot  4  Inches,  and  iclnches,  that  is,  16  and 
i  ■?  Inc hes ,  which  multiplied  make  160  fquare  Inches  for  the  End ,  and  that 
multiplied  by  the  Length  5  Feet  7  Inches,  that  is,  67  Inches,  makes  10720 
Iolid  Inches ,  which  divided  by  1728  ,  the  Cubick  Inches  in  a  folid  Foot  as 
before  laid ,  it  gives  6  Feet  folid ,  and  3  52  Cubick  Inches ,  which  is  lefs 
than  the  \  of  a  folid  Foot,  for  there  being  1728  in  a  Foot,  1 296  folid 
Inches  make  |  of  a  Foot,  864 the 7,  and  432  the;);. 

But  to  avoid  thefe  Parts  by  Inches,  it  is  bed  to  meafurc  with  a  Foot 
divided  into  Ten  Parts,  and  thofe  Parts  fubdivided  into  Ten  again  3  for 
ther.it  you  mcafure  either  Plains  or  Solids,  the  Work  will  give  you  Feet, 
and  Decimal  Parts  of  a  Foot  of  the  fame  kind,  without  any  Reduction  at 
all  3  and  in  cafe  you  have  no  fuch  Foot  by  you,  then  by  the  Sixth  Decimal 
Table  in  the  spirit bmcticl^  you  may  put  the  Inches  and  Parts  into  Decimals, 
as  if  it  were  fubdivided  3  as  in  the  lad  Example,  for  1  Foot  4  Inches  I  let 
clown  1-333,  {01-4.  Inches  by  the  laid  Sixth  Table  gives  .33  3 ,  and  for  10 
Inches  I  find  there  .833  ,  and  tor  5  Feet  7  Inches  I  find  5.583  3  now  mul¬ 
tiplying  1.3 3? -by  .833  it  gives  Decimally  1. 11059  ,  and  that  by  5.583 

gives 
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gives  6.198  ,  which  is  6  Feet  and  almod  fo  of  a  Foot,  which  is  lefs  than  a 
Quarter. 

If  you  are  not  minded  to  work  by  Decimals ,  but  by  folid  Inches,  then 
this  little  Table  following  will  immediately  turn  the  folid  Inches  into  folid 
Feet,  Quarters  of  a  Foot,  and  folid  Inches by  Infpe&ion. 


XM. 

M. 

C. 

_ 

F. 

it- 

1,, 

F. 

Gfi 

In. 

cy 

In. 

1 

05 

3 

C64 

00 

2 

136 

0 

100 

2 

1 1 

2 

128 

01 

0 

272 

0 

200 

<■> 

17 

\ 

1 92 

01 

2 

408 

0 

300 

4 

23 

0 

256 

02 

1 

1 12 

0 

400 

$ 

28 

3 

320 

02 

3 

248 

1 

068 

6 

34 

2 

384 

03 

I 

384 

1 

168 

7 

i  40 

3 

016 

04 

0 

088 

i 

268 

8  : 

I  46 

1 

080 

04 

2 

224 

1 

368 

9  1 

i  52 

0 

144 

°5 

O 

360 

2 

036 

Suppofe  11572  folid  Inches  be  to  be  turned  into  Feet,  entring  the  Table 
as  direfted  in  the  lad  Propofition,  you  will  find  they  make  6  f  folid  Feet,  and 
340  folid  Inches,  which  are  lefs  than  $  of  a  Foot ,  as  in  this  Example. 

Inch.  F.  In. 

•*  iocoo  =  5  3  064 

1000  =0  2  136 

500  =  o  1  c6S 
72  =  o  o  072. 

11572  —  6  2  340 

But  if  the  Parallelepipedon  be  not  right,  that  one  Side  be  not  per¬ 
pendicular  over  the  other ,  then  mud  you  find  the  Perpendicular  or  neared 
Didance  to  the  Bale ,  and  multiply  as  before.  All  Walls ,  the  Dimenfions 
of  Rooms ,  Galleries ,  &c.  are  thus  meafured. 

The  Meafure  of  Prilms,  or  the  folid  Body  defcribec!  before  by  that  Meafurc  of  & 
Name,  is  gotten  by  multiplying  the  Superficies  of  the  Bafe  into  the  Height 
of  the  Prifm  3  that  Superficies  of  the  Bale,  being  to  be  made  of  all  Plain 
Figures ,  is  to  be  gotten  as  in  mcafuring  Superficies  3  and  that  Height  is  to  be 
meafured  by  the  neared  Didance  of  any  Part  of  the  Bale,  continued  if  need 
be  to  the  parallel  Top. 

For  Example,  Figure  63  ,  let  the  Bafe  of  the  Prifm  be  abc  def  of  fix  rig,  62, 
Sides,  divide  the  Superficies  thereof  (mcafuring  it  as  in  Plains)  into  4  Tri¬ 
angles  ,  and  2  Diagonals  5  by  the  Decimal.  Foot ,  which  conies  to-  7  f  Feet , 


6i 
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that  is,  7-5  >  and  let  the  Height  bf  be  3  and  .7  Tenths  of  a  Foot,  which  mul- 
luplicd  by  7.5  makes  27lolidFeet,  .75  Hundred  Parts,  which  is  juft  of 
a  foiid  Foot.  4 

%%%!  °f  A  Tol  the  Solidity  of  a  Pyramid,  is  to  multiply  the  Bafe  (which 

'  ‘ *  llkc  that  of  a  Pnlm  may  be  oi  many  forts  of  Superficies)  into  one  third  part 
of  the  Height,  which  is  taken  by  letting  fall  a  Perpendicular  from  the  Top 
r  v  aa  of  thc  pYraiTlld  t0  thc  B»fc>  produced  if  need  be for  a  Pyramid  and  Prifm 
'v  4’  t<  upon  equal  Bafes  and  Heights ,  are  as  1  to  3 .  See  the  Figures  64.  ' 

fitter  Botes.  To  find  the  Solidity  of  the  Five  Regular  Bodies  before  deferibed :  1.  For 

the  Tetrahedron,  that  is,  a  Pyramid,  and  laft  meafured.  2.  The  Hexa¬ 
hedron,  is  the  Cube  before  meafured.  3.  The  Octohcdron,  thus  meafured. 
Multiply  the  Square  of  one  of  the  Sides  into  f  of  theDiftanceof  any  two 
Corners,  and  the  Produft  is  the  Solidity  *,  for  it  is  but  two  Pyramids  upon  a 
Iqiiare  Bale.  4.  The  Dodecahedron  is  only  12  Pyramids,  whole  Bale  is  a 
Pentagon,  and  Top  the  Center  ,  therefore  multiply  thc  Bafe  into  f  of  the 
Height  to  the  Center  12  times,  which  is  the  Solidity  of  the  whole:  And 
to  find  that  Height,  take  thcDiftance  of  two  parallel  Faces,  the  half  is  the 
Height.  5.  J  he  Solidity  of  the  Icojihedron  confifts  in  20  feveral  Pyra¬ 
mids ,  whole  Bafes  are  Triangles,  that  is,  its  Faces,  the  Height  is  the  half 
Durance  of  two  equidiftant  Faces*,  multiply  the  Triangle,  which  is  the 
,  ,  .  .  ,  B;lle>  bY  T°^  the  Height,  and  thattaken  20  times  makes  the  Solidity. 

Syrian  n  NowJcvcn  a!  th5fc  ,aft  Regular  Bodies  are  meafured  by  the  Number  of 
Faces.  '  PYranilds  contained  in  them,  even  fo  all  Irregular  Plain  Solids  may  be  divided 
into  fo  many  Prifms  and  Pyramids ,  as  Plain  Figures  into  Triangles ,  and  then 
meafured  as  before. 

mnfZ'ci  u  Multiply  thc  Bale  (that  is,  the  Area  of  a  Circle,  taught  before)  by  the 
hams'  Height  of  an  upright  Cylinder,  or  by  the  Perpendicular  of  a  flopim  one, 

r%.6$,66-  ancl  the  Product  gives  the  foiid  Content,  as  in  the  Figures  6  5  and  66. 

r  ^  1tThlus  *rc  roitnd  Trees  (commonly  meafured  in  the  middle)  and 

Tiuykj  of  cy  all  other  Inch  Figures  meafured.  But  if  it  be  a  Trimly  of  a  right  Cylinder 
obliquely  cut  off,  as  in  Figure  67  *,  to  deal  with  this  Trunk ,  draw  by  the 
Point  C  a  parallel  Circle  to  the  top,  and  divide  MD  into  halves,  then 
mealurc  abl^  a  as  a  Cylinder  by  it  lelf. 

The  Solidity  of  a  Com  is  gotten,  if  you  multiply  the  Bafe  by  one  third 
of  the  Height  }  the  Height  is  found  as  you  may  fee  by  Figure  68. 

To  meafurc  thc  Trnnkoi  a  Com ,  or  a  Cone  cut  off,  as  in  Figure  69  firft 
take  thc  Diameters  at  both  Ends  of  the  Trunk  ,  and  the  Height,  then  lay 
As  thc  Difference  of  Diameters ,  to  the  Idler  Diameter  *,  fo  is  the  Height 
of  thc  Trunk ,  to  another  Number ,  which  is  the  Height  of  a  Cone  that  will 
lupply  the  Trunk  *,  fo  have  you  two  Cones ;  and  if  vou  take  the  leffer  out  of 
thegreater  ,  it  leaves  the  Solid  of  the  Trunk  required. 

}  bc  Solidity  of  the  Sphere  is  found,  by  multiplying  its  Superficies  (taught 
bcioic)  into  one  third  part  of  thc  Radius  or  Semidiameter,  or  one  fixth 
ot  its  Diameter.  I  will  give  you  fome  few  Proportions,  that  concern  the 
Solidity  of  Spheres,  Cylinders,  Cones,  &c.  as  follows. 

As  14,  to  n  y  or,  As  1 ,  to  .785399}  f0  is  theSquareof  the  Diameter 


linden. 
Fi«.  6y. 


Core. 

68. 

Trimly  of  x 
Cone. 

F%.  69. 
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multiplied  by  the  Side  of  the  Cylinder  ,  to  the  Solidity  of  the  Cylinder  : 

And ,fo  is  the  Diameter  fquared,  multiplied  by  one  third  of  the  Axis,  to  the 
Solidity  of  the  Cone. 

As  1,  to  .523599  ;  fo  is  the  Cube  of  the  Diameter,  to  the  Solidity  of 
the  Sphere. 

As  1 ,  tc  .016887-,  fo  is  the  Periphery  cubed,  to  the  Solidity  of  the 
Sphere. 

As  42,  to  22-,  or,  As  1  ,  to  .5236  ,  fo  is  the  Diameter  cubed ,  to  the 
Solidity  of  the  Sphere. 

A  Cone ,  a  Sphere,  and  a  Cylinder ,  that  have  the  fame  Heights,  and  Dia¬ 
meters  of  the  greateft  Circles  equal ,  areas  i,  2,  3. 

ACeafnrirtg  of  Ships . 

ForthcMcafuringof  Ships,  it  will  be  found  a  very  difficult  matter  to  do  Meafttrfag  of 
it  truly,  the  Body  within  being  ib  irregular ,  however  it  will  bereauifit  to  Ships. 
fet  down  the  way  that  Ship-Maftcrs  and  Carpenters  generally  ufe  for  the 
Meafuring  the  Tunnage  of  a  Ship ,  viz,.  They  multiply  the  Length  of  the 
Keel ,  the  Breadth  of  the  MicUhip-Beam ,  and  the  Depth  of  the  Hold,  one 
into  another ,  and  divide  the  Produft  of  thole  three  Numbers  by  100 ,  the 
Quotient  gives  you  the  Tuns-  of  that  Ship :  And  this  is  the  Meafure  His 
Majefty  gives  for  Merchant-Men  for  the  Wars.  But  where  there  is  no 
Allowance  lor  Guns,  &c.  divide  by  95  ,  and  the  Quotient  gives  the  Tuiv 
nage  ;  Example,  A  Ship  is  60  Foot  by  the  Keel,  the  Breadth  is  20  Foot , 

’  and  1 1  Foot  deep  in  the  Hold  ;  I  multiply  60  Feet  by  20,  and  it  gives  1200, 
which  multiplied  by  1 1  gives  1 3200  iblid  Feet,  I  divide  that  by  100,  and 
it  gives  1 3  2  Tuns  for  the  Meafure  of  that  Ship  *,  but  if  divided  by  9  5,  it  will 
give  138  Tun,  and  almoft  an  half,  for  Merchant-Men. 

Ganging  of  Vcffcls. 

The  Gauging  of  VelTels  (or  all  manner  of  Cask)  may  be  required  from  Gwf;-. 
yon ,  therefore  you  niuft  know ,  that  the  Gallon  (which  is  the  Common 
Meafure  for  this  Work)  is  of  feveral  Dimenfions ,  for  fcveral  Meafures  arc 
now  allowed  and  ufed :  A  Gallon  for  Dry  Meafure  contains  272  Solid  Inches, 
for  Wine  231,  and  for  Beer  and  Ale  282.  The  three  following  Tables 
are  made  for  converting  any  Number  of.  Solid  Inches,  whether  of  Corn,  g rc. 
or  liquid  Subftance,  into  Gallons  *,  the  firft  for  Dry  Meafure  ,  the  l'ccond 
for  Wine,  and  the  third  for  Beer  and  Ale. 

There  being  272  Solid  Inches  in  a  Gallon  for  Dry  Meafure,  34  Solid 
Inches  will  ftand  for  a  Pint*,  and  29  for  a  Wine  Pint,  and  3  5  for  Beer  or  Ale. 

The  Ufe  of  thefe  Tables  is  to  caft  up  what  quantity  of  Gallons,  Pints, 
and  Inches,  are  in  anv  Number  of  Solid  Inches,  found  in  the  Meafure  of 
any  Cask  or  other  V efiel ,  either  for  Dry  Meafure  by  the  fii  ft ,  for  Wine  by 
the  fecond  ,  or  for  Ale  and  Beer  by  the  third.  Let  one  Example  lerve  for 
all.  Suppofe  9845  Solid  Inches  were  found  to  be  contained  in  a  Cask  of 

Wine, . 
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Wine ,  take  out  of  the  iccond  Table  9  M.  8  C.  4  X.  and  to  them  add  the  < , 

3  A  £“  “  44  =■"«  • 4  p«  •  -  “  > 


Inch.  G. 

P. 

In. 

9000  —  38 

7 

20 

800  —  3 

*9 

0 

II 

0 

1 

1 1 

_ 5  =  _o_ 

0 

9845  —  42 

4 

26 

Table  I. 


Solid  Inches  turned  into  SDry  Me  a  fires. 


XM. 

M. 

C. 

X. 

G. 

T. 

In. 

9 ■ 

P. 

In. 

g- 

P. 

In. 

p. 

In. 

1 

036 

6 

04 

03 

5 

14 

CO 

2 

32 

0 

10 

2 

073 

4 

08 

07 

2 

28 

00 

5 

30 

0 

20 

3 

1 10 

2 

12 

1 1 

0 

08 

01 

0 

28 

0 

30 

4 

*47 

0 

16 

14 

5 

22 

01 

3 

26 

I 

06 

5 

183 

6 

20 

18 

3 

02 

01 

6 

24 

I 

16 

6 

220 

4 

24 

22 

O 

16 

02 

1 

22 

I 

2  6 

7 

257 

2 

28 

25 

s 

30 

02 

4 

20 

2 

02 

8 

294 

O 

32 

29 

3 

10 

G2 

7 

18 

2 

12 

_9_ 

330 

7 

02 

33 

O 

24 

03 

2 

16 

2 

22 

Table  IF. 

Solid  Inches  turned  into  Wine  Gallons. 


XM. 

M. 

C. 

X. 

G. 

T. 

In. 

G. 

T. 

In. 

G. 

P. 

In. 

P 

In. 

1 

043 

2 

09 

04 

2 

18 

00 

3 

13 

0 

00 

2 

086 

4 

18 

08 

5 

07 

CO 

6 

26 

0 

20 

3 

1 29 

6 

27 

12 

7 

26 

01 

2 

1 1 

1 

OI 

4 

173 

1 

08 

J7 

2 

01 

5 

24 

1 

I  I 

5 

216 

3 

*7 

21 

5 

°5 

02 

1 

°9 

1 

21 

6 

2?9 

5 

16 

25 

7 

23 

02 

4 

23 

<  2 

02 

1 

303 

0 

06 1 

30 

2 

12 

03 

0 

06 

2 

12 

8 

346 

2 

34 

5 

03 

03 

3 

*9 

2 

22 

9 

389 

4 

,  38 

7 

20 

03 

7 

3 

03 
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Solid  Inches  turned  into  Beer  and  Ale  Gallons, 


1 

CM. 

XM. 

M. 

C. 

_ 

X, 

G. 

T. 

In. 

G. 

CP. 

In. 

G. 

P. 

In. 

G.  T. 

In. 

P.  Jn. 

I 

0354 

4 

3i 

03  $ 

3 

24 

03 

4 

13 

0  2 

29 

0 

10 

2 

0709 

1 

27 

070 

7 

13 

07 

0 

26 

0  5 

23 

0 

20 

3 

1064 

2 

23 

106 

3 

02 

10 

_5_ 

03 

1  0 

18 

30 

4  1418  3  19  141  6  26  14  1  16  1  3  12  I  04 

5  *775  4  1 S  I  177  2  15  17  5  29  1  6  05  1  14 

2  07  2  I  OO  I  24 

6  20  2  3  30  I  34 

2  33  2  6  24  2  08 

7  11  3  1  18  2  18 

Thus  for  all  Bufhels ,  Pecks,  and  other  Meafures ,  whether  Dry  or  Wet, 
that  are  like  Cylinders ,  get  the  Area  of  the  Circular  Bale  in  Inches,  and 
multiply  the  fame  by  the  Height  in  Inches ,  it  gives  the  folid  Content  in 
Inches  ,  which  the  foregoing  Tables  will  turn  into  Gallons  and  Pints  of 
Winchester  Meafure. 

And  for  obtaining  the  Circular  Bale  or  Area ,  fay , 

As  1,  to  .78539;  fo  the  Diameter  fquared  ,  to  the  Area. 

Or  more  eafily  by  the  Logarithms,  thus-.  Add  the  Logarithm  of  the 
Diameter  doubled,  to  the  Logarithm  9,895085,  and  it  gives  the  Area 
deured  ,  which  added  to  the  Logarithm  of  the  Height,  gives  the  Content 
in  Inches  •,  and  if  the  Tables  be  not  at  hand ,  you  may  divide  thofc  Inches 
by  the  folid  Inches  in  a  Gallon  of  that  Liquor ,  and  it  gives  the  Content 
in  Gallons. 

But  in  mcafuring  the  Spheroid  or  Hogfhead,  or  VefTels  that  are  fo  figured, 
you  muft  take  the  Diameters  at  the  Boung  and  Head  ,  and  by  them  get  the 
Area’s  by  the  hit  Rule*,  then  take  two  thirds  of  the  Area  of  the  Circle  at 
the  Boung  ,  and  one  third  of  the  Area  at  the  Head ,  and  add  them  together, 
multiply  the  Sum  by  the  Length  of  the  Velfel ,  and  the  Prod  11  ft  gives  the 
Solidity  in  Indies,  which  being  turned  into  Gallons  by  cither  of  the  former 
ways ,  gives  the  Content  in  Gallons  and  Pints. 

Or  if  you  ufc  this  Proportion  , 

As  1,  to  .523 6*,  fo  the  Diameter  fquared  ,  to  f  of  the  Area. 

And, 

As  1,  to  .2618  ;  fo  the  Diameter  fquared  ,  to  f  of  the  Area. 

Or,  if  by  the  Logarithms,  for  f  you  ule  9,718999,  for  f  9,417969  • 
it  will  give  the  Area’s  as  before. 

K  1/ 


2128 

_5_ 

11  1 

|  212  6 

04 

|  21 

2582 

6 

07 

248  1 

28 

24 

2836 

7 

03 

283  5 

17 

28 

3191 

7 

34 

319  1 

06 

31 
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If  vou  would  meafure  by  a  Gallon-Rod,  To  divided  as  it  will  find  the 
Gallons  and  Parts  in  any  Vcffcl  of  Cask  i  take  the  Cube  Roots  of  272,25 
for  Dry  Meafures,  of  2;r  for  Wine,  and  282  for  beer  and  Ale  ,  which 
a  ,81  0  ha  6. St 7,  and  meafuring  the  fame  onaRulerof  Inches, 

t  ke  them  exaftly  off  and  place  them  onl'ome  Rule  feverally  ,  and  divide 
that  into  100  Parts,  and  fo  let  the  Ruler  be  divided  the  Length  of  a  But 
orTun,  every  one  of  thofewill  he  Gallons  and  100  Parts,  and  whatever 
you  meafure  with  this  Ruler ,  after  Multiplicat  on  ,  all  the- Integers  will  be 
Gallons  and  the  reft  Decimal  Parts  j  which  will  be  very  ufcful  m  Gauging,. 


f.  CHAP.  III. 

|  Of  Trigonometry,  or  Meafuring  of 
\  Plain  Triangles ,  Talking  Heights ,  Depths 
and  Diflances ,  Levelling ,  &c. 

t  PREFACE. 

p  His  Chapter  treats  of  the  Analyfis  or  Reflation  of  Plain  Tri- 

5,  X  angles  ,  and,  you  are  not  only  to  confider  T riangles  drawn  before 
$  your  Eye  on  Paper  ,  but  alfo  thofe  that  are  conceived  to  be  made  on  the 

%  Ground ,  in  the  Air ,  upon  the  Sea  or  Waters ,  or  in  the  Heavens  : 

!  And  becaufe  this  Doflrin  is  of  great  ttfe ,  and  ought  in  all  its  Parts 

;  -  to  be  perfectly  underfood  ,  I  will  therefore  take  more  than  ordinary 

pains  to  explain  and  accommodate  it  to  your  tender  Tears  and  Capa¬ 
cities  ,  de firing  yon  not  to  flip  any  part  of  this  Chapter ,  but  perfectly 
tonnderfand  it ;  and  though  I  cannot  fay  it  is  perfectly  demon fr  at  cd^ 
'till you  come  to  the  Laft  Part ,  yet  I  have  illufl rated  it ,  and  explained 
it  Jo  to  the  full ,  that  yon  will  perceive  the  Reafons  of  it  very  plainly , 
and  with  much  delight.  But  before  I  proceed  to  the  Rules ,  the fe  Ge¬ 
neral  Notions  are. to  be  underfood. 


Section  I. 

Of  Definitions,  and  Notable  Tropofitions,  belonging  to  Trigo¬ 
nometry . 

I.  rnr-^  RICO  N  O  MET  RT  is  the  Doftrin  of  Meafuring  Tri- 
J'  1 


A-  II.  A  Triangle  is  a  Figure,  comprehending  three  Angles 
by  three  Sides ,  as  in  the  Figures  i,  2,  3,  4.  Fig.  1 , 2,3,  ^ 
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III.  A  Triangle  may  be  defcribed  either  upon  a  Thin  Superficies  ,  or,  a 
Spherical  or  Globous. 

IV.  A  Triangle  defcribed  upon  a  Plain  Superficies  is  called  a  Thin  Tri¬ 
angle  ,  as  the  two  firft  Figures  (1,2.)  BAC  and  BCD;  and  this  kind  of 
Triangle  is  always  Right-lined. 

V.  A  Triangle  defcribed  upon  a  Spherical  Superficies,  or  Globe y  is 
called  a  >p;  crical  Triangle  ;  and  fuch  are  relcmbled  in  the  Figures  4,  5.  by 
the  Letters  bac  aid  bed,  and  the  Sides  of  thefe  Triangles  are  always 
Spherical  or  Crooked,  being  Parts, of  the  greateft  Circles  upon  the  Sphere 
or  Globe. 

VI.  In  every  Triangle  ,  both  Plain  and  Spherical ,  any  two  Sides  are 
called  the  Legs  of  the  Angle,  comprehended  or  contained  by  them^  and 
the  third  Side  is  called  the  Bafe  of  the  faid  Angle,  as  in  the  Triangle 

Fig.  i.  ABC  (Figure  1.)  the  Sides  BC  and  C  A  are  the  comprehending  Sides 

or  the  Legs  of  the  Angle  C ,  and  the  third  Side  B  A  is  the  Bafe  of  the  faid 
Angle  C, 

VII.  In  evqry  Triangle,  both  Plain  and  Spherical,  every  Side  is  faid  to 
fubtend  or  lye  under  the  Angle  oppofite  to  it’,  as  in  the  Triangle  ABC 

Fig.  I?  (Figure  1.)  the  Side  BC  fubtendeth  the  Angle  A4  andtheSideB  Afub- 
tendeth  the  Angle  C ,  and  the  Side  C  A  the  Angle  B. 

VIII.  In  one  and  the  (lime  Triangle,  whether  it  be  Plain  or  Spherical , 
greater  Sides  fubtend  greater  Angles,  and  equal  Sides  fubtend  equal  Angles, 

IX.  The  Meafure  of  an  Angle  is  the  Arch  of  a  Circic ,  defcribed  on 
the  Angular  Point,  and  intercepted  between  the  comprehending  Sides, 

C5- being  fufiicicntly  produced :  As  in  the  Triangle  B  A  C  (Figure  5.)  the 
Meafure  of  the  Angle  ABC  is  the  Arch  CH,  intercepted  between  the 
Sides  B  C  and  B  A ,  extended  to  H.  This  I  fhould  not  have  repeated  ,  be- 
c.vjfe  the  fame  was  faid  before  in  the  laft  Chapter  ,  which  I  defire  you  to 
call  to  mind ,  for  this  is  efpecially  to  be  noted. 

X.  Every  Circle,  as  was  there  taught,  is  divided  into  360  Farts,  which 
are  called  Degrees ,  and  every  Degree  is  divided  into  60  Parts  called  Minutes , 
and  every  Minute  into  6o  Parts  called  Seconds ,  &c.  in  thefexagenary  Pro- 
greflion  y  but  better  it  were  to  divide  the  Degree  into  Ten  Parts ,  and  every 
Tenth  Part  into  Ten  again,  c he.  in  the  decimal  ProgreiTion -,  but  becaufe 
this  Progrefiion  is  not  generally  ufed ,  I  proceed  upon  the  former. 

Fig.  5.  XI.  Therefore  a  Quadrant  (or  Quarter  of  a  Circle'!  is  90  Degrees .  as 

the  Arch  DH  :  And  the  Complement  of  art  Arch  lcfler  than  a  Quadrant, 

is 
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is  that  which  it  wanteth  of  a  Quadrant-,  as  the  Cotnplement  of  the  Arch  C  H 
(fuppofingC  H  20°;  is  the  Arch  CD  70%  which  together  make  90°. 

XII.  V rrtical  Angles ,  or  thofe  Angles  which  are  oppofite  crofs-wife,  are 
equal:  As  CBH  and  E  B  F  are  equal  both  to  20° ,  and  likewife  the  Angles 
CDE  and  H  BE  are  equal  both  to?^0. 

XIII.  Angles,  as  wasfhewed  in  the  foregoing  Chapter,  are  either  Right  Fii  < 
or  Oblique-,  a  Right  Angle  hath  a  Quadrant,  or  90  Degrees,  for  its  Mea- 
fure,  as  DBH  -,  an  Oblique  Angle  is  either  Acute  (or  (harp)  as  CBH 
20%  always  lels  than  90° ,  or  Obtufe  (or  blunt)  which  is  always  greater  than 

a  Quadrant,  as  CBE,  which  is  160%  that  is,  DBC  70%  and  D  BE  90°. 

XIV.  j  M'dny  Angles ,  concurring  in  a  Point  of  a  Right  Line  Fig. 

extended  on  both  Sides ,  being  all  taken  together ,  arc  equal  to  two  Right 
Angles,  or  to  180 Degrees  ^  as  the  Angles  H  B G  ,  CBD,  and  D  BE, 

concurring  in  the  Point  B  upon  the  Right  Line  EH,  are  equal  to  two  Right 
Angles,  H  BD  and  D  E  B.  b 

„  *V:  If,  a  1Ri,§ht  Line  A  B  fil11  upon  Right  Parallel  Lines  C  D  and  Fi?  6. 
EF ,  it  maketh  the  Angles  which  are  alike  placed  to  be  equal ,  and  alfo  the 
Angles  that  are  alternately  placed  to  be  equal ,  and  contrariwife ;  as  the 
Angles  BHD  andBGE,  which  are  alike  placed,  arc  equal ;  and  again, 

CHG  and  HGF,  which  are  alternately  placed,  are  fo  likewife  *,  and  fo 
of  the  reft  -,  for  this  I  inewed  belore  would  follow,  becaufe  Parallel  Lilies 
are  as  it  were  one  Broad  Line. 

XVI.  Every  Triangle,  whether  Plane  or  Spherical,  is  either  Right- 

angled  or  Oblique.  ° 

XVII.  A  Right-angled  Plain  Triangle  is  that  which  hath  but  one  Right 
Angle  j  and  in  fuch  ,  the  Side  that  fubtends  the  Right  Angle  is  in  an  efpeciai 
niannei  called  the  Hypothenufe ,  (or  Subtenfe)  and  one  of  the  Sides,  including 
or  containing  the  Right  Angle,  is  called  the  Cathetus  or  Perpendicular, 

and  the  other  is  called  the  Bafe ,  as  in  Figure  1.  According  to  Mr.  Ough-  Fig.  1. 
trcT:  Directions,  every  Right-angled  Triangled  is  to  be  fitly  noted  with 
the  Letters  ABC,  fo  that  B  A  may  be  the  Bafe  ,  C  A  the  Cathetus ,  and 
BC  the  Hypothenufe  \  and  again,  that  B  may  be  the  Angle  at  the  Bafe,  C 
the  Angle  at  the  Cathetus ,  and  A  the  Right  Angle ;  as  you  may  fee  in  the 
figures  i,-2.  Fig.  1. 2. 

XVIII.  An  Ohtlejne-anglcd  Triangle ,  is  that  which  hath  .all  its  Angles  Fie. 
Oohque ,  and  this  is  mod  fitly  noted  with  the  Letters  BCD-,  and  whether 
this  Triangle  be  Plain  or  Spherical ,  it  is  reduced  into  two  Right-angled  Tri¬ 
angles,  by  a  Perpendicular  let  down  from  any  Angle  upon  any  Side  made  the 
Bale.,  extended  if  need  be ,  which  Perpendicular  will  fall  either  within  the 

Triangle, 
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Triangle,  (when  the  Angles  at  the -Bale  arc  of  the  fame;  kind  ,  that  is , 
both  Acute  or  both  Obtule,  as  it  may  fall  out  fometimes  in  Spherical  Tri¬ 
angles,)  or  el fe  without  the  Triangle,  if  the  Angles  at  the  Bale  be  of 
clivers  kinds,  (the  one  Acute,  the  other  Obtule,)  on  that  pait  always  where 
the  Obtule  Angle  is  made  ;  as  you  may  fee  in  the  following  Triangles. 

7,8,9,10,  It  Note  ,  That  the  Angle  from  which  you  letdown  the’ Perpendicular 
1 may  be  marked  with  the  Letter  C,  and  the  End  of  the  Perpendicular  (touch¬ 
ing  the  Bale  BD)  with  the  Letter  A,  and  fo  the  Perpendicular  of  both 
Right-angled  Triangles ,  into  which  the  Oblique-angled  Triangle  is  reduced, 
will  be  CA,  and  their  Bales  BA  and  Di\,  which  Bales  may  be  called 
Gales. 

n’  2.  Note,  That  the  Bafc-of  the  Oblique-angled  Triangle  BD,  is  either 
the  Sum  of  the  Gales,  as  in  Figures  6  and  io,  B  D  is  equal  to  B  A  and 
DA;  oretfc,  it  is  the  Difference  of  the  Calcs,  as  in  the  four  other  Tri-,. 
angles  in  the  Figures  8,9,  11,  and  12-,  and,  that  either  B  D  is  equal  to* 
D  A,  lefs  by  BA,  as  in  the  Triangles  in  the  Figures  8  and  1 1 or  B  D  is 
equal  to  B  A  ,  lefs  by  DA,  as  in  the  Figures  9  and  12. 

>  13*  XIX.  In  a  Plain  Triangle,  a  Line  drawn  parallel  to  the  Bafe,  cutteth 

the-Legs  proportionally ,  2  P.  6  Euclid :  As  in  the  Plain  Triangle  BAG, 
if  HI ,  a- Parallel  to  the  Bafe  BA,  cut  off  a  third  part  of  the  Side  C  A, 
it  will  alfo  cut  off  a  third  part  of  the  Side  B  C  ;  and  therefore  it  will  be , 

-  As  CA  .  Ol  ::  BG  .  CH  And  ::  IA  .  HB 

The  reafon  is ,  becaufe  the  Parallel  Line  cutteth  all  Right  Lines  drawn 
through  the  whole  Space  DELK,  in  fuch  proportion,  as  it  felf  cutteth 
the  lame  Space. 

XX.  If  there  be  two  or  more  Plain  Equi-angled  Triangles,  (that  is,  fuch 
as  have  the  three  Angles  of  one  equal  to  the  three  Angles  of  the  other,  each 
to  its  refpeTive  Angle,)  then  have  they  the  Sides  about  the  Equal  Angles 
proportional  ,4  P.  6  Euclid.  This  being  the  chief  Foundation  of  all  Tri- 
,  gonometry ,  is  mod  diligently  to  be  regarded. 

To  explain  it,  let  the  Plain  Triangles  bed  and  BCD  be  Equal-angled, 
l'othat  the  Angle  b  be  equal  to  B,  the  Angle  c  equal  to  C,  and  the  Angled 
equal  to  D ;  then  the  Sides  about  the  Equal  Angles  will  be  proportional, 
thus : 

1.  As  bd  ,  be  ::  BD.BC 

2.  As  be  .  cd  w  BC.CD 

3.  As  cd  .  db  ::  CD  .  D3 

The  reafon  is  this,  becaufe  the  Angle  b  of  the  little  Triangle  i$  equal  to 

the  Angle  B  of  the  greater  Triangle  •,  therefore  if  b  d  be  applied  to  B  D, 
the  Side  b  c  will  of  ncceffity  fall  upon  the  Side  BC.  Again,  becaule  the 
Angle  at  c  is  equal  to  the  Angle  at  C,  and  the  Angle  d  equal  to  the  Angle  D, 
therefore  when  the  little  Triangle  bde  is  fitted  into  the  greater  BDC, 
the  Sider  d  will  be  parallel  to  the  Side  CD  *,  and  according  to  the  Propo¬ 
rtion 
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fition’  next  beforCgoing ,  the  Sides  o f" the  greater ' Ti-iangle  'BCD  are'  cut 
proportionally bytheSide  cd,  therefore, 

Js  \id  .  Be::  BD.BC 

Which  is  the  firft  Proportion,  and  the  fame  will  follow  in  the  other  two 
Eqhianle^  '“  eTmnS  e  Up°n  any  of  th'  Angles  of  the  greater  that  is 

XXI..  If  any  Side  of  a  Plain  Triangle  be  produced  ,  or  continued  forth, 
the  outward  Angle  made  by  that  continuation ,  is  equal  to  the  two  inward 
andamrofite  Angles,  7>.  xEmUd:  As  if  the  Side  BD  of  the  Triangle 

•Bb,  1  bsj°ntlnured  A°  8’  theoutwal'd  Angle  CDG  will  be  equal  to  the 
insdlrc I  and  oppofite  Angfosat  B  and  C;  for  if  DF  be  drawn  parallel  to 
,B  C ,  then  will  the  Angle  C  D  G  be  equal  to  the  Angles  C  D  F  and  F  D  G 
■yecaule  Parts  But  by  Proportion  XIV.  of  this  Seftion  C  D  F  is  equal  to 
C>  and  F  DG  equal  toB;  therefore  C  DG  is-equal  to  C  and  B. 

Ano|XI1’  T. CVCIy  Triangle ,  the  three  Angles  are  equal  to  two  Right 

Angles,  that  ls to  lay,  to  1S0  Degrees;  as  in  Figure  16,  the  Annie  B  Fk  it 

Tc  an-]mRnrC  AnS  e-B|DCr'14Ce'!Uar°  !s°  Degrees;  for  the  Angles 
are  equal  to  the  Angles  FDG,  CDF,  andBDcAy 
the  laft  Piopofition,  which  all  concur  in  one  Point  at  D,  and  are  all  equal 
to  two  Right  Angles ,  or  180" :  Therefore,  4 

1.  In  a  Plain  Triangle  there  can  be  but  one  Right  or  Obtufe  Angle. 

2.  It  one  Angle  in  a  Plain  Triangle  be  either  Right  or  Obtufe,  then  the 

other  two  of  ncceffity  mull  be  Acute?  5 

A„lT0neAn§lein,  a  Tangle  be  Right,  then  of  the  two  Acute 
Angles  lemaimng,  the  one  is  the  Complement  or  Remainder  of  the  other 
to  90  Degrees, 

4.  In  any  Plain  Triangle,  if  one  Angle  be  Ibbtracied  from  180  Degrees 

there  will  remain  the  Sum  of  the  other  two-,  or  if  the  Sum  of  any  two 
Angles  be  luotiafled  ftom  t8d°,  the  Remainder  is  the  third  An°|c. 

t  ,ny°  PIaiJ  Triangles  have  two  Angles  equal  either  to'othcr ,  then 

both  h  T-§ot0f  the°"e.ls  equal  to  thethird  Angle  of  the  other;  and  fo 
both  the  Triangles  are  Equi-angled. 

hJXfLIfA\Phin  Trianglc  be  infcl:ibed  in  a  Cirdc>  every  Angle  is 
half  of  the  Arch  oppofite  to  it,  4o  P.  5  Euclid :  As  the  Triangle  BCD, 

•i.,uie  17,  being  in.cribed  in  a  Circle,  if  the  Arch  I'D  bc7o»,  the  Angle  Fk.  ir 
C  ,9  .-•  Wf  the  Arch  BD;  for  the  Angle  at  the  Center  B  E  D  is  '  ' 

doul  Je  to  B  CD,  in  what  part  of  the  Circle  foever  it  is  made.  The  fame 
F  '’TP™,  tf  the  Center  of  the  Circle  falls  without  the  Triangle,  as  in 
the  reft.  ^  ^  ^  AnS  C  DE  S  15  twicc  thc  AnSle  BCD ;  and  fo  of  rig.  ,g. 

at  p  Tllat, if  «Whc  Angular  Point  of  any  Triangle,  as  of  A  BC  rk.  .0 
at  B,  tlicte  be  three  Circles,  or  more,  drawn  one  bigger  than  another,  “  ' 
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the  Idler  Circle  is  equally  a  Meafurer  of  that  Angle  B  with  the  other 
greater  Circles',  for  the  lefler  is  as  great  a  part  of  his  Circle,  as  the  greater 
of  his  *,  but  this  was  intimated  before. 

2.  Note ,  That  for  any  thingfaid  to  be  given ,  is  the  fame  as  to  be  know* 

XXIV.  In  all  Plain  Right-angled  Triangles  ,  one  of  the  Sides  may  be 
conceived  the  Radius  or  Semidiameter  of  a  Circle ,  and  may  be  exprefled  by 
feme  Quantity,  the  other  two  Sides  are  exprefled  in  Parts  of  the  firft,  for  all 
the  Varieties  of  the  Acute  Angles.:  See  thofe  Tables,  which  are  fitly  by  fome 
called  Canons  of  Triangles ,  and  by  others,  Canons  or  Tables  of  Sines ,  Tan¬ 
gents  ,  and  Secants. 

And  fince  it  is  very  requifite,  that  the  Nature  of  Sines ,  Tangents,  and 
Secants ,  be  throughly  learned  by  him  that  intends  to  ftudy  Trigonometry , 
I  fhall  fet  down  their  Defcription  in  the  next  Settion. 


Section  II. 

Propofitions  9  fliewing  the  Nature  of  Sines ,  Tangents  3  and 
Secants  9  both  in  Lines,  Numbers ,  and  Logarithms . 

chord.  I.  "W  F  a  Right  Line  divide  a  Circle  into  two  Part9  or  Segments,  that 
Right  Line  is  called  a  Snbtenfe  or  Chord ,  (or  String  ,)  and  that  part 

R  of  the  Circle  which  it  fubtendeth  (or  lyeth  under;  is  called  the 

M  j4rch  ox  Bow  of  the  faid  Subtenfe  or  Chord:  As  in  the  Circle,  Fi- 
Fig.  2o.  gure  20,  K  C  is  aSubtcnfe  or  Chord,  (or  String,)  and  KECor  KFGH^C 
is  the  Arch  or  Bow  thereof*,  fo  ¥  a  is  a  Subtenfe  or  Chord ,  and  FK  E  C  A 
or  FGH a,  either  of  them,  the  Arch  of  the  fame  Chord  :  And  fo  again 
C  H  is  a  Chord  ,  and  its  Arch  is  C  a  H,  or  C  E  K  F  G  H. 

II.  A  Subtenfe  ox  Chord,  when  it  is  greateft ,  divideth  the  Circle  into 
two  equal  Segments ,  and  fubtendeth  a  Semicircle  (or  Half-circle  or  i8o°) 
on  either  Side  *,  as  the  Right  Line  F  a  *,  and  this  is  commonly  called  a  T>ia- 
meter. 

III.  Half  of  this  Diameter  is  called  the  Radius ,  which  fignificth  a  Sun- 
Beam  or  Spoke  of  a  Cart-wheel ,  unto  either  of  which,  the  Rad'i  of  Circles 
bear  a  very  fit  rclemblance,  ififuing  from  the  Center  unto  the  Circumference 
as  the  Right  Lines  B  F,  B  E,  B  C,  B  a,  B  H,  and  B  G 

IV.  A  Subtenfe  or  Chord ,  not  greateft,  is  that  which  divideth  the  Circle 
into  two  unequal  Segments ,  and  therefore  it  fubtendeth  on  the  one  fide  an 
Arch  left  than  a  Semicircle,  and  on  the  other  fide  an  Arch  greater  than  a 

Semi- 
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Semicircle:  As  the  Right  Line  C  H ,  fubtending  the  Arch  C<*H  Ids  *  and 
the  Arch  C I H  greater  than  a  Semicircle. 

V.  If  a  Diameter  cut  a  Subtenfe  or  Chord  at  Right  Angles,  it  cuttcth  it 
alfo  into  two  equal  Parts,  and  it  cutteth  alfo  the  Arch  fubtended  bv  that 
Uiord  into  two  equal  Parts :  As  the  Diameter  F a ,  cutting  the  Chord  C  H 
at  Right  Angles  in  the  Point  A ,  cutteth  it  alfo  into  two  equal  Parts  or  Halves 
m  the  fame  Point  *,  it  cutteth  alfo  the  Arch  C^H  into  two  equal  Parts  in  the 
Point  a  ,  and  the  Arch  C  F  H  into  two  equal  Parts  at  F. 

c  VIV  PaIfuof\thc  Chord  thm  Divided,  is  called  Simts  Rcchts,  or  the  Rhht 
Sine  of  that  Half  of  the  Arch  fo  cut  by  the  Diameter  it  fubtendeth.  Thus 
CA  is  the  Right  Sine  of  the  Arch  C  a,  and  alfo  of  the  Arch  CEF-  and 
hkewile  A  H  is  the  Right  Sine  of  the  Arch  a  H,  and  alfo  of  the  Arch  H  G  F 
Hence  it  foil oweth  : 

i  That  the  Right  Sine  of  an  Arch,  lefs  than  a  Quadrant,  and  of  its 
Complement  to  a  Semicircle  ,  is  one  and  the  fame  Right  Line  •  as  the  Rich*- 
Sine  of  the  Arch  C  a  and  CEF,  is  the  fame  Right  Line  C  A  b 

2.  And  therefore  when  we  fay,  the  Right  Sine,  or  the  Sine  of  the  Com- 

plement  of  an  Arch  ,  we  mean,  the  Right  Sine  of  the  Complement  of  the 
Arch  leis  than  a  Quadrant ,  that  is ,  the  Complement  or  Remainder  unto 
a  Quadrant  or  9o°,  and  not  unto  a  Semicircle:  As  the  Right  Sine  of  the 
Complement  of  the  Arch  C  a,  namely,  of  the  Arch  itieif  CE,  is  the  Right 
Line  Cl.  >  & 

3.  The  Right  Sine  of  the  Complement  of  an  Arch  ,  is  equal  to  that  Part 
oi  the  Diameter  or  Radius ,  which  is  intercepted  betwixt  the  Right  Sine  of 
the  Arch  and  the  Center  of  the  Circle:  As  the  Right  Sine  of  CE  (being  the 

LinePABCnt  °*  ^  namCly’  the  Right  Line  CI’  is  C(luaI  t0  the  Right. 

VII.  That  Part  of  the  Diameter ,  dividing  the  Subtenfe  or  Chord  ,  rerfed  Sins. 
which  is  intercepted  between  the  Right  Sine  and  the  Circumference ,  is 
called  Sagitta  (an  Arrow)  or  Sinus  Ferfns ,  the  far  fed  Sine  :  As  A  a  is  the 
S  agin  a.  Arrow  ,  or  VcriedSine  of  the  Arch  C**,  and  foisF  A  the  Verlecl 
Sine  of  the  A rch  C  E  K  F. 

.  VIIJ;  Therefore,  taking  the  Right  Sine  of  the  Complement  of  an  Arch 
from  the  Racuus,  it  leaves  the  VcrfedSincof  the  fame  Arch:  As  B  a  Ra¬ 
dius,  left  by  BA,  the  Sine  Complement  of  Ca,  leaves  C  a,  the  Vcrfcd 
Sine  of  C  a  And  fo  the  Right  Sine  of  the  Complement  of  an  Arch,  being 
added  to  the  Radius ,  gives  the  Vei  led  Sine  of  the  larnc  Arch. 

^  il  Right  Line  ,  touching  a  Circle  at  the  one  End  of  an  Arch,  meet  Tangent. 
with  the  Rad  ius  produced  at  the  other  End  of  the  Arch  ,  it  is  rail  eel,  the  Secant‘ 
Tangent  of  the  Arch  thus  bounded  ;  and  the  Radius  fo  produced  to  the 
langent  is  called  the  Secant  of  the  lame  Arch  ,  .becaufe  it  cutteth  through 

I-  the 
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the  Circle :  As  the  Line  a  c  is  the  Tangent  of  the  Arch  a  C ,  and  the  Line 
Be  is  the  Secant  of  the  Tame  Arch  a  C  ;  1'olikewife  ED  is  the  Tangent  of 
the  Arch  E  C,  and  B  D  is  the  Secant  of  the  lame  Arch. 

X.  The  Radius  ,  the  Right  Sine  ,  and  the  Right  Sine  of  the  Complement  of 
any  Arch,  make  a  Plain  Right-angled  Triangle,  as  BAG-,  and  the  Radius, 
the  Tangent ,  and  Secant  of  the  iome  Arch,  make  another  Right-angled 
Triangle,  Equal-angled,  or  like  to  the  former,  as  the  Triangle  B  a  c  : 
And  Iaftly  ,  the  Radius ,  the  Tangent  of  the  Complement  of  the  fame  Arch  , 
and  the  Secant  of  the  Complement  of  the  fame  Arch,  make  another  Triangle , 
Equal-angled ,  or  like  to  both  the  former ,  as  the  Triangle  BED. 

Hence ,  by  the  former  Propofition  of  Equi-angled  Triangles ,  by  compa¬ 
ring  one  Triangle  with  another,  and  taking  the  Sides  about  the  Equal 
Angles ,  will  follow  thefe  Propofitions ,  between  the  Radius ,  the  Sine ,  Tan- 
^eut,  and  Secant ,  of  one  and  the  fame  Arch  ■,  and  the  Sine,  Tangent ,  and 
Sec. Pit,  of  the  Complement  of  the  fame  Arch  •,  thus : 

i.  As  Sine  Complement,  t<?Sine  3  fo  Radius,  to  Tangent.  Becaufe, . 

BA  .  CA  ::  B  4  .  C  a 

z.  vAs  Radius,  to  Sine*,  ^Secant,  to  Tangent.  Becaufe, 

BC  .  CA  ::  Be  .  ca 

■■>.  As  Sine,  to  Radius ;  fo  Radius ,  to  Secant  Complement..  Becaufe, 
CA  .  BC::  BE  .  BD 

4.  As  Tangent,  to  Radius  ,  fo  Radius,  to  Tangent  Complement.  Becaufe, 
c  a  .  B<t  : :  BE  .  DE 

XI.  The  1 Diameter ,  theCW^of  an  Arch  ,  and  theCW^of  the  Com¬ 
plement  of  the  lame  Arch  to  a  Semicircle,  make  a  Right-angled  Triangle , 
as  FCrf-,  and  the  Sine  of  the  fame  Arch  is  always  a  Perpendicular ,  drawn 
from  the  Right  Angle  of  the  faid  Triangle  upon  its  Bale,  as  the  Sine  C  A  *, 
and  therefore  (by  S  T.  6  Euclid )  there  are  three  Right-angled  Triangles  , 
all  Equi-angied,  or  like  one  to  another,  as  the  three  Triangles  FC^; 
F  A  C ,  and  C  A  a.  Hence  it  followeth  ,  by  comparing  thole  Triangles. 

1.  As  Sine  Veiled  ,  to  Sine ;  fo  Sine ,  to  Sine  Verfed  of  the  Complement 
to  180  Degrees.  Becaufe, 

F  A  .  C  A  : :  C  A  .  A  a 

2.  As  two  Radii,  to  Chord  •,  fo  Chord  ,  to  Sine  Verfed.  Becaufe, 

¥  a  .  Ca  ::  C  a  .  A  a 


De-rrif  two  of  XIL  Having  hitherto  treated  of  thefe  Lines  in  general ,  I  come  now  to 
:be  i.ui uion  fhew  how  they  may -he  deferibed  upon  Paper  fevcrally,  viz.,  the  Lines  of 
!  Chor  ds,  Sines,  T angents ,  and  Secants.  And  firft  of  the  Chords. 

F/,s-  2J-  j.  Form  the  general  Figure  21,  and  divide  the  Circle  (as you  have  been 

A  ne  of  chords.  |-,efovc  taught)  into  four  Quarters  or  Quadrants,  viz..  M,N;Q,  V,  by 
eroding  the  Center  C  with  two  Diameters  at  Right  Angles ,  viz..  A  B 
and  P  Qp,  divide  each  Quadrant  into  90  Degrees,  and  number  them  as  in 
the  before  mentioned  Figure,  that  is*  the  Quadrants  M  and  N  from  A' 

and 
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and  B  toward  Z  into  90  Degrees  each  ,  and  the  Quadrants  O  and  V  into  90 
Degrees  each  from  P  *,  then  to  deferibe  a  Line  ot  Chords  of  90  Degrees , 
draw  the  Chord  of  90  Degrees  from  P  to  B  in  the  Quadrant  V ,  and  letting 
one  Foot  of  your  Compares  in  P ,  extend  the  other  from  Degree  to  De? 
gree ,  through  all  the  90  Degrees  of  the  Quadrant  V  ,  in  the  Circle  P  tf , 
keeping  that  in  the  Point  P  fixt,  and  transfer  them  all  into  the  Chord-Line 
PB,  as  they  are  attually  done  in  the  Figure  for  every  10  Degrees,  and 
number  them  from  P  to  B,thus,  ic,  20,  30,  ere.  Now  it  is  plain ,  that  thi< 

Line  is  a  Line  of  Chords  ,  all  the  Chords  being  attually  transferred  into  it 
And  becaufe  a  Line  of  Chords  of  60  Degrees  will  many  times  he  lufficient 
for  ule  ,  you  have  die  fame  delcribed  from  P  to  QJn  the.  laid  Quadrant  V. 

And  thefe  Lines,  for  a  greater  or  lefTer  Circle ,  may  be  thus  divided  ,  and 
placed  upon  fome  Ruler ,  or  otherwife ,  as  you  fee  below  in  p  b  and  p  ej. 

Note,  that  py  is  always  equal  to  the  Radius  or  Semidiameter,  by  which 
it  was  made. 

2.  The  Line  of  Sines  being  always  equal  to  the  Radius  of  the  Circle,  Line  of  sixes. 

and  here  reprefented  by  the  Semidiameter  CZ,  and  CA,  both  thefe  being  21 • 

the  fame ,  and  thus  divided ,  lay  a  Ruler  from  Degree  to  Degree  m  the 
Quadrants  N  and  M,  from  A  and  B  towards  Z,  viz.,  from  io°  to  10% 

2oJ  and  20%  3<o°and  30%  &c.  as  you  lee  actually  in  Figure  21,  being  all 
Parallels  to  A  C  B  the  Diameter ,  and  numbred  from  C  to  Z  accordingly ; 

And  that  this  is  a  true  Line ,  reprefenting  all  Sines  of  each  particular  De¬ 
gree  in  the  Quadrant ,  is  vifible  in  the  Qu  ad  rant  N,  where  the  Natural 
Sines  are  let  fall  perpendicularly,  from  each  10  Degrees  in  the  Quadrant, 
upon  AC.  the  Radius,  which  is  equal  and  alike  divided ,  as  CZ3  and  this 
Line  may  be  placed  upon  a  Ruler,  or  otherwife ,  as  may  be  feen  below  the 
Figure  at  c  x.. 

3.  The  Line  of  Tangents  is  reprefented  by  the  Line  BRTX,  railed  Line  of  tm* 
perpendicularly  upon  the  End  of  the  Diameter  B,  and  ic  is  divided  into  gtnis. 
Degrees  by  laying  a  Ruler  upon  the  Center  C ,  through  and  upon  every 

Degree  of  the  Quadrant  B  C  of  the  Circle ,  and  to  mark  out  the  Divifions 
upon  the  Tangent-Line,  as  you  fee  attually  done  for  every  10  Degrees: 

And  that  this  Tangent-Line  thus  divided  ,  is  the  true  Tangent-Line  for  this 
Circle,  is  plain  by  Propofition  IX.  of  thisSettion  3  which  may  be  transferred 
and  placed  upon  a  Ruler ,  as  below  is  done  upon  b  x. 

4.  The  Line  of  Natural  Secants  is  reprefented  by  the  Line  B,r,  t,  and  is  Line  of  mm- 
delcribed  by  fixing  one -Foot  of  the  Compares  in  the  Center  of  the  Circle  td  Secants . 
C,  and  extending  the  other  Foot  to  every  Degree  in  the  Tangent-Line, 

transfer  the  fame  into  the  Secant-Line  B ,  r,  t ,  as  you  fee  in  the  Figure ,  for 
every  10 Degrees,  which  is  according  to  the  Definition  in  Propofition  X. 
and  is  delcribed  apart  below  in  the  Line  b  t. 

5.  I  will  fhew  you  another  Divifion  ,  very  ufeful  in  many  Propofitions  of  Line  of  Half 
the  Sphere  or  Globe ,  efpecially  for  the  Pro  jetting  thereof,  which  is,  a  Line  T*r>£r*ts. 

of  Half  Tangents.  This  Line  is  made  upon  the  Semidiameter  or  Radius 
CP,  which  is  divided  by  laying  a  Ruler  upon  the  Point  A,  and  upon  every 
Degree  of  the  Quadrant  V  in  the  Circle  PB,  and  marking  the  Divifions 
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upon  the  faid  Radius  PC,  as  you  fee  done,  for  every  io  Degrees:  By 
which  it  is  plain,  that  this  Line  is  a  Line  of  Half  the  Natural  Tangents-, 
for  having  continued  the  Tangent-Line  downwards  to  45  Degrees ,  every 
one  of  thofe  will  be  two  Degrees  upon  C  P ,  becaufe  the  Angles  at  the 
Center  C  are  double  to  the  Angles  at  the  Circumference  A ,  all  reprefented 
below  by  b  r  t. 

The  Line  of  lrerfed  Sines  I  meddle  not  with  here,  as  having  Hid  already, 
as  much  as  is  fufficient  for  this  place,  and  (hall  leave  the  reft  ’till  another  time. 

Note ,  That  60  Degrees  upon  the  Line  of  Chords,  9.0  Degrees  upon  the 
Gines,  45  upon  the  Tangents,  and  the  fir  ft  Beginning  of  the  Line  of  Se¬ 
cants  ,  arc  all  equal  to  the  Radius  or  Semidiametcr. 

XIII.  Having  deferibed  thefe  Lines  already,  Geometrically  and  Natu¬ 
rally  ,  and  they  being  of  fuch  wonderful  Ufe,  that  induftrious  Mathema¬ 
ticians  have  made  Tables  for  every  Degree ,  Minute,  and  Ten  Seconds,  in 
Numbers ,  I  (hall  now  proceed  to  give  fome  light  for  the  Making  thofe 
Tables,  and  of  their  Nature,  though  the  Demonftrations  Imuftrefer  to 
another  place. 

After  the  Table  of  Logarithms,  in  the  Third  Part  of  this  Work,  follows 
the  Cation  of  Triangles ,  which  contains  firft  the  Tables  of  Natural  Sines , 
Tangents,  and  Secants ,  and  then  the  Logarithms  of  the  Sines  and  Tangents. 
Of  all  thefe  I  fhall  give  the  following  account. 

Natural  tfigkt  1.  The  Right  Sines ,  in  order  to  their  Conftru&ion  in  Numbers,  arc  either 
Sines  in  N urn-  Primary  or  Secondary :  The  Primary  are  thefe,  (by  which  the  reft  are  found) 
firft  the  Radius  or  Semidiameter,  which  is  always  put  to  be  1,  coo,  i,ooco, 
1,00000  ,  or  more,  and  is  the  Side  of  a  fexangle  Figure  inferibed  in  a 
Circle,  equal  always  to  the  Chord  of  60  Degrees,  as  has  been  often  remciru 
bred,  is  the  firft  Primary  Sine  ;  from  which  it  follows ,  that  the  half  of  the 
Radius ,  or  the  Chord  of  60  Degrees ,  is  the  Sine  of  50  Degrees ,  which 
Number  if  youfeek  in  the  Tables  under  30  Deg.  you  will  find  againft  it  the 
Sine  ,50000.  The  other  Primary  Sines,  arc  60,  18,  and  J2  Degrees, 
being  the  Halves  of  the  Chords  120 ,  36  ,  and  22  Degrees,  and  may  eafily 
he  found.  Now  the  Secondary  Sines  of  6,  3, 1 ,  &c.  Degrees,  arc  found  from 
the  former,  and  fo  the  whole  Table  may  be  made  by  fuch  Rules ,  that  will 
he  too  long  and  intricate  for  you  to  know  at  this  time. 

Defection  of  The  Table  of  Natural  Sines  begins  with  the  Sine  of  1  Minute,  which  is 
the  Tables  of  found  to  be  ,00029 ,  fuch  as  the  Radius  is  1,00000  ,  and  fo  proceeds  to  60 
Natural  Sines.  Mjnutes }  or  j  Degree ,  and  fo  on  in  the  firft  Column,  from  Degrees  to  De¬ 
grees  and  Minutes,  ’till  it  comes  to  45  Degrees,  the  Sine  whereof  is  ,707 1 1  *, 
and  then  returns  from  45  Degrees  to  1  Degree  or  60  Minutes ,  and  fo  back 
again  in  the  fecond  Column  to  90  Degrees,  which  arc  the  Complements  of 
the  firft  Column ,  or  Remainder  to  90  Degrees  *,  as  in  thefe  Examples. 


Se<ft.  1. 


Of  Plain  Trigonometry. 


77 


Deg.  Min. 

Sines. 

Co-fines. 

Deg.  Min. 

3  45 

7  10 

27  19 

38  30 

47  15 

59  39 

78  40 

,06540 

,12476 

,45891 

,62251 

573432 

,86295 

,98050 

,99786 
,99219 
,88848 
,7826  1 
,67880 
,50528 
H9652 

86  15 

82  50 
62  41 

,  51  3o 
|  42  45 

30  21 

I  1 1  20 

The  firft  Column  contains  the  Degrees  and  Minutes ,  propofed  to  find' 
the  Sines ,  which  are  let  down  in  the  fecond  Column ,  and  in  the  third 
Column  is  the  Complements  of  thofe  Sines,  called  for Ihortnefs Co-fines , 
and  in  the  laft  Column  are  the  Degrees  and  Minutes  of  the  Quadrant, 
which  are  the  Complements  to  thofe  in  the  firft  Column  to  a  Quadrant. 

Thus  may  any  Sine ,  for  any  Number  of  Degrees  and  Minutes  to  a  Qua¬ 
drant,  be  found  quickly  out.  ~ 

2.  The  Natural  Numbers  for  the  Chords  are  eafily  deduced  from  thofe  of  of  Natural 
the  Sines,  for  becaufe,  as  I  (hewed  you  before,  the  Sine  of  any  Degrees  chords. 
is  half  the  Chord  of  that  doubled  Arch  *,  as  the  Sine  of  30  Degrees  being' 

,50000,  doubled  makes  1,00000,  for  the  Chord  of  60 Degrees,  equal  to 
the  Radius:  So  if  I  defire  the  Chord  of  38  Degrees,  I  leek  in  the  Table  for 
theSine  of  19  Degrees,  the  half  thereof,  which  I  find  to  be  ,32557 ,  which 
I  double ,  and  it  makes  ,6-5 1 14 ,  the  Chord  of  38  Degrees.  And  after  this 
manner,  I  made  the  Table  for  the  Chords,  for  cachDegree  to  90,  for  the' 

Radius  1, qoo,  of  three  Places  only. 


D.  '{lord. 

1 !  ,017 
1  >035 

3  ,052 

4  >070 

6  ,105 

7  ,1 22 

8;  5 1 39 
9;  n  57 

i10.  H75 
;i 1  H92 
[12  ,209 
|*3  ,226 
t!4  5244 
K_,26r 


<sA  Table 
D. Chord.  ■ 
16!  ,278 
1 7j  ,296 

i3.  ,313 

J9  ,330 

20.^47 

21  ,364 

22  ,382 

23  ,398 

24  ,4lC 

2$:  ,4? 2 

26  ,450 

27  5466 

28  ,484 

29  >5QI 

30  ,5l8  I 


e  of  Chords  for 
D.  Chord. 

3 1  ,534 

32  ,551 

33  ,568 

34  3585 

ll-AAL 

36  ,618 

37  ,635 

38  ,651 

39  ,668 
40,^684 
4i |  ,700 
42;  ,717 
43  ,73  3 
44,  ,749 
45!  >765 


whole  Very 
D.\Chord\ 
46j  ,78  \  j 
47 j  ,79  7| 

48  38 1 3 

49  5830 

5°  .,7845 

51  ,86~i 

52  ,876 

53  5892 

54  >9°8 

liLAAL 

56!  j939 
57i  ,954 
58'  ,970 
59j  5984 

60  I, COO 


ces  to  90°. 

~  DlChorL  " 

61  1 ,01 5 

62  1,030 

63  1,045 

64  1,060 
65), 074 

66  1,089 

67  1,104 

68  1,118 

69  1,132 

70  M47 

71  1,161 

72  1,176 
13  1,190 
74  1', 204 

_ llihLU. 


77  1,245 

78  1,259 

79  L273 
8ojj_,286 
81  1,299 
[8  2  1,312 
,83  1,325 
,84  1,338 
,85  H3.5J. 

86  1,364 

87  1  ?377 
881,389 
89  1,402 
90*1,414 
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This  Table  of  Chords  will  be  of  good  ufe ,  for  the  Making  of  Lines  of 
Chords  for  any  given  Radius ,  as  I  fhall  forthwith  (hew  you. 

TdfuralTdn-  3.  The  Natural  Tangents  and  Secants ,  as  they  are  expreffed  in  the  faid 
•m  atii  sc-  Tables ,  and  go  along ,  ( viz.,,  the  Tangents  in  the  fourth  and  fifth  Columns, 
thofe  in  the  fourth  for  all  Degrees  and  Minutes  under  45%  and  in  the  fifth 
for  Tangents  above  450 ,  and  io  for  the  Secants  in  the  fixth  and  feventh  Co¬ 
lumns,)  may  be  made  out  of  the  Tables  of  Sines,  by  feveral  Proportions, 
too  difficult  and  tedious  to  be  here  fet  down. 

The  Ufefulnels  of  thefe  Tables  will  fully  appear ,  when  I  come  to  the 
Relolution  of  Triangles.  But  before  I  go  further,  I  will  here  fhew,  how 
the  Scales  (for  any  Radius)  of  Chords,  Sines ,  and  Tangents,  may  be  eafily 
made  by  them. 


Fig  21,22.  Firft  for  Chords,  if  you  make  a  Decimal  Diagonal  Scale  of  the  Length 
of  the  Radius,  (as  for  Example ,  to  the  Radius  of  the  Circle  in  Figure  21 
is  made  a  Diagonal  Scale  in  Figure  22,)  and  then  with  your  Compares  if 
you  take  from  that  Scale  the  Numbers  anfwcring  the  Degrees  in  the  Table 
of  Chords  laft  let  down ,  and  prick  them  down  on  a  Line,  you  may  make 
a  Scale  that  will  be  juft  equal  to  the  Scale  of  Chords, p  b  for  90", or  p  q  for  6o°, 
deferibed  under  Figure  21.  For  Example,  if  out  of  the  Diagonal  Scale  you 
take  ,551 ,  the  Number  anfwering  32  Degrees  in  the  Table  ,  that  Diftance 
will  reach  from  p  in  either  of  thole  Scales  to  320. 

Vfes  of  tbs  The  Ufesof  thefe  Lines  of  Chords  arc  very  great,  for  whereas  I  taught 
chords.  y ou  (in  the  Prattical  Geometry )  to  meafure  or  lay  down  Angles  by  the  Circle 
divided,  now  by  a  Line  of  Chords  you  may  do  the  fame  asfuddenly,  for 
if  you  take  the  Chord  of  60  Degrees ,  and  deferibe  a  Circle  upon  the  Point 
°f  the  Angle,  the  Scale  will  meafure  the  Chords  as  in  a  Circle-,  and  having 
v  three  of  them  made  of  feveral  Radiuffes,  they  will  be  more  proper  than 

Circles  of  thofe  Semidiameters. 


Scale  of  Tan *  So  likewife  the  Scales  of  Sines ,  Tangents ,  and  Secants ,  deferibed  by  c  z 

gems.  for  Sines,  b  x  for  Tangents,  and  brt  for  Secants,  may  be  made  by  the 

Tables,  as  well  as  before  I  fhewed  by  the  Circle  it  felf.  For  Example,  if  I 
would  find  the  Length  of  41 0  of  the  Tangents ,  I  look  in  the  Table  of  Tan¬ 
gents  and  find  ,869(29,  and  cutting  off  two  Places  to  the  right  hand,  as 
too  exadt  for  the  buiinefs ,  I  take  ,869  from  the  Diagonal  Scale  in  Figure  22, 
and  letting  one  Foot  of  the  Compaffes  in  b  on  the  Tangent  Scale ,  the  other 
will  reach  to  41 0  exaftly. 


XI III.  Thefe  Tables  thus  deferibed ,  the  Radius  to  them  being  1 00000 , 
and  this  Radius  being  always  one  Side  of  a  Right-angled  Triangle ,  the  other 
two  are  expreffed  in  the  Canon  or  Tables  by  Sines ,  T (ingents,  or  Secants. 

Fig.  20.  For  Example ,  let  the  Right-angled  Plain  Triangle  B  A  C  in  Figure  20  be 
confidered*,  if  you  make  BC  the  Hypothenufe  Radius,  that  is  i,ocooo, 
and  if  the  Angle  at  B  be  30 Degrees,  equal  to  the  Arch  a  C  30  Degrees , 
then  is  the  Side  C  A  the  Right  Sine  of  30  Degrees,  that  is  ,50000  ,  and 
B  A  the  Sine  Complement  of  B  (viz.  the  Sine  of  the  Arch  E  C,  equal  to  the 
Angle  BCA)  that  is  ,86603. 
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he  done  lor  asmany  Trianales  as  there  T  f  5  *  And  this  may 
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Near  to  thele  Natural  Sines  and  Tangents  ftand  the  drtiGri  /  e  ^  a 
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All  Right-lined  Triangles  are  already  Calculated  in  the  Table  of  Since 
of  which  Triangle  arc  defined  by  the  faid  Table?  of  Sine?,  Tangents  rV 

jat  -  *>  *».**». 
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Section  III. 

The  Calculation  or  Meafur'mg  of  Plain  PJght- angled  Triangles. 

FOr  the  Calculation,  there  are  two  Problems,  according  to  the 
twofold  Variety  in  the  Four  Parts  of  the  Triangle ,  which  are 
Ingredients  in  the  Queftion ,  whereof  the  Right  Angle  (or  90 
Degrees)  is  always  one. 

Problem  I, 

Of  tbefe  Four ,  the  Right  Angle ,  One  of  the  Acute  Angles ,  the  Hypo- 
then nfe ,  and  the  Side  fubt ending  the  Acute  Angle  ;  any  Three 
being  given ,  to find  out  the  Fourth . 

THe  Right  Angle  being  always  90  Degrees,  equal  to  the  Radius ,  is 
always  given  and  known ,  wherefore  any  Two  of  the  Ingredients  will 
find  the  Third. 

Fig  23.  Let  the  Triangle  propofed  to  be  Refolved  be  abc  in  Figure  23 ,  where 

the  Angle  at  b  is  230  1 5',  therefore  the  Angle  at  c  will  be  (its  Complement 
to  90°)  66°  45' ,  the  Hypothenule  be  347  Yards ,  and  it  is  required  to  find 
out  the  Sides  ba  and  c  a. 

1.  To  perform  this  by  Scale  and  Compafs,  which  you  muft  have  ready, 
and  a  Circle,  or  a  Line  of  Chords  divided  exa&ly  into  Degrees,  and  let 
your  Scale  of'  Equal  Parts  be  a  Diagonal ,  iuppofe  of  Inches ,  as  in  Figure 
Fig.  21.  24 }  with  the  Line  of  Chords  adjoyning  to  it.  Thus  in  Figure  25  draw  a 

Fig.  25.  Line  to  reprefent  the  Bale  b  a  at  length  ,  let  it  off  by  the  Line  of  Chords , 

taking  60  of  it  for  the  Radius,  delcribe  the  Arch/af,  take  out  230  15' 
from  the  Line  of  Chords ,  and  let  it  from  d  to  f,  and  draw  the  Line  bfc  at 
length,  from  the  Diagonal  Scale  Figure  24,  takeoff  347,  (by  letting  the 
Compaffes  in  the  Line  of  3  Inches  for  300 ,  then  tell  7  of  the  Parallel  Lines 
in  the  laid  Line,  and  go  up  that  Parallel  Line  ’till  you  meet  with  the  Dia¬ 
gonal  4  that  croffeth  it ,  that  Didance  is  347)  which  fet  from  b  to  c,  then 
from  c  let  fall  a  Perpendicular  c  a  upon  the  Bale  Line  ba ,  and  where  it  meets, 
as  at  a,  the  two  Sides  ba  and  ca  are  given  and  terminated,  and  taking 
them  one  after  another ,  and  applying  them  to  the  Scale  Figure  24,  you 
fhal!  find  b  a  3 1 8.8  ,  and  ca  136.9  Yards,  which  is  3  18  Yards,  and  7*  of  a 
Yard,  and  1367-’-  Yards.  The  lame  would  follow,  if  you  fet  off  the 
Angle  c ,  and  let  fall  the  Perpendicular  ba. 

But  iuppofe  the  Bale  ba  was  given  3  18.8,  and  the  Angle  as  before,  to 
find  out  the  Hypothenule  and  Cathetus  c  a ,  I  draw  a  Line  for  the  Bale  ba , 
and  fet  off  from  the  former  Scale  318.8  from  a  to  b  ,  then  upon  b  I  fet  off 
230  15'-  and  draw  b  c  at  length  ,  laftly  upon  a  I  raife  the  Perpendiculars, 

and 
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and  fo  find  by  Meafure  b  c  347,  and  c*  1 36.9.  Thus  is  this  Problem  cafilv 
refolved  mechanically.  1 

2.  By  Natural  Sines  the  Proportion  will  be  found  thus :  As  Radius  or 

Sine  of  9o°,  (thefirft  Term,)  to  the  Sine  of  the  Acute  Angle-,  (thefecond 
Term  3)  fo  is  theHypothenufe,  (the  third  Term,)  to  the  Side  iubtendine 
the  Acute  Angle ,  (the  fourth  Term.)  g 

The  four  Terms  maybe  altered  to  find  any  of  the  things  fought*  for  the 
Rule  being,  1  .  2  ::  3  .  4 

By  multiplying  the  fecond  and  third  Terms ,  anddividing  the  Produa  by 
the  fir  ft ,  you  will  find  out  the  fourth  Term.  3 

But  if  the  third  Term  was  fought,  then  fay , 

2  .  1  ::  4  .  3 

And  if  the  fecond  Term  was  fought ,  then  lay , 

3  •  4  *• :  1  .  2 

And  lo  of  any  fuch  Terms ,  which  muft  be  diligently  obferved. 

Now  the  former  Proportion  is  found  out ,  as  in  Figure  25  ,  where  the 
Triangle  propoled  to  be  Refolved  is  a  b  c  as  before ,  and  the  Circle  has  in  it 
the  Triangle  ABC,  Equi-angled  to  abc ,  and  therefore  their  Sides  about 
B  and  b  are  proportional,  that  is ,  ^;BC  Radius,  to  C  A  the  Sine  of  C 
or  c,  fo  is  be  the  Hypothenufe,  to  the  Side  b a.  Bccaufe  they  are  both 
Right-angled ,  and  the  Angle  B  being  made  equal  to  the  Angle  b ,  the  Angle 
C  is  equal  to  the  Angle  c.  And  fo  the  Rule  holds  as  above. 

Therefore  if  the  Side  ca  was  demanded,  it  will  be,  As  Radius  i,oocoo , 
to  the -Sine  of  the  Angle  b  ,39474}  f°  is  the  Hypothenufe  be  347,  to 
the  Side  ca.  Multiply  ,39474  by  347  >  and  it  gives  136.97478,  which 
divided  by  i,oooco  ,  gives  for  Anfwer  1 36.9  ,  for  the  Side  ca. 

3.  By  Logarithms ,  which  performs  all  without  any  labour  of  Multipli¬ 
cation  and  Divifion  3  in  ftead  of  multiplying  the  fecond  and  third  Terms , 
add  their  Logarithms ,  and  inftea'd  of  dividing  by  thefirft,  fubtraft  its  Loga¬ 
rithm  from  the  Sum  of  the  other  two  ,  and  the  remaining  Logarithm  will  give 
the  Anfwer.  But  now  you  muft  call  to  mind  the  former  Rules  in  Arithme¬ 
tic^,  concerning  Decimals  and  Logarithms. 

The  General  Rule  for  Refolving  the  Iaft  Problem  ,  made  by  comparing  the 
two  Triangles,  gives  the  following  Analogies,  wherein  for  the  Hypothe¬ 
nufe  I  take  be,  for  the  B^c  ba,  and  the  Cathetuses,  the  Angles,/,  for 
Sine ,  fi-co.  for  Sine  Complement ,  t.  for  Tangent ,  and  t-co.  for  Tangent 
Complement  3  the  Secants  are  fet  by. 


To  find  c  a,  by  be  and  the  Angle  at  b. 
r  As  Raditts ,  1  o,co 


1.  For  ca 


:t  ).  t0r{cl^)  2,540329 

yofi.bis  15,  9,5963 15 

C  to  ca  136.98.  .1*2,136644 

So  the  Cathetus  c  a  is  136^-  Yards. 


2.  For 


Of  Plain  Trigonometry. 


Chap*  III 


r  As  Radius,  ^  10,000000 

_  ,  3  to  be  3473  2,540329 

2.  tor  ba  <Sofi0fc  663  45',  9,96**17 

C  to  318.82  2,503546 

So  the Bafe  ba  is  3184  Yards. 


Having  the  Bafe,  or  Cathetus ,  and  one  of  the  Angles^  bore,  to  find  the  Hypo 
themfe. 

^ As  ft.  c.  66°  45',  9*963217 

P  .  J  to  Radius  •  10,000000 

3.  tor^e  <So64  318.8 ,  2,^0:545 

C  to  &C  347.  2,540328 

So  the  Hypothenufe  is  347  Yards. 


r  As/,  b  2  30  15',  9,596315 

,  3  to  Radius  \  iO,ooooOcr 

gam,  6  c  <So  j  36.98,  2,136644 

C  to  £c  ^47  Yards.  2,540329 

So  is  the  Hypothenufe  347  Yards,  as  before. 


Having  the  Hypothenufe  and  Cathetus ,  or  Bafe ,  to  find  the  jingles. 

(  As  Hypothenufe  be  347,  2,540328 

.  J  to  Radius  i  iO,cOcOOo 

4.Ang!cate<go  Baj-g  yQ  3Ig  8,  2,503545 

C  to  (i.  Angle  c  66°  45’ .  9,963217 

So  is  the  Angle  at  c  found  to  be  6 6°  45'. 

(As  be  347,  2,540328 

„  A„ol,  ,f;J.  t0  RadiM  i  10,000000 


5.  Angle  at  6 


(As  be  347,  2,540328 

1  w.)  to  Radius  3  10,000000 

eat  TSo  c<*  136.9,  2,136644 

t  to  Angle  at  b  230 1  yf.  9,596316 
So  the  Angle  at  6  is  found  to  be  23 0  15'. 


Problem 


Se&.  5. 


0/  (P/^m  Trigonometry. 


Problem  II. 

Of  thefe  Four ,  ^  ,  the  Acute  Angle  at  the  Bafe ,  the 

Bafe  ,  W  the  Cathetus  ;  any  Three  being  given ;  to  find  out  the 
Fourth . 

THe  Operation  in  the  lad  Problem,  by  the  Compafs  and  a  Circle  divided,  B)'  tale 
will  fhew  this  or  any  other  Proportion  in  Right-angled  Plain  Tri-  ComPaJs- 
angles*,  for  fuppofe  either  of  the  Acute  Angles,  and  either  Bale  or  Ca¬ 
thetus  ,  be  given  ,  work  thus :  Upon  Paper  draw  a  Line  that  (hall  reprelent 
the  Bafe  BA,  Figure  26,  raiie  a  Perpendicular  at  A,  viz.  AC,  then  Fig.  26. 
for  either  the  Bafe  or  Cathetus  being  given,  let  the  fame  off  from  your  Scale 
from  A  to  B  or  C  ,  then  at  B  or  C  fet  off  the  Angle  given ,  it  will  limit  the 
Triangle ,  and  give  you  the  Hypothenufe  ,  or  the  other  Side. 

I  Ihewed  you  the  Practice  by  the  lad  Problem,  and  when  you  will  exercife  By  N-amrxt 
your  Pen  to  Arithmetick,  you  may  work  this  by  Natural  Sines  and  Tangents,  sines  avi  Tan 
multiplying  in  dead  of  adding ,  and  dividing  in  dead  of  fubtra&ing  ,  as  £em • 
followcth  by  Logarithms. 

Fird  for  the  Analogy,  As  Radius,  (1,)  to  the  Tangent  of  the  Acute  By  Logarithm: 
Angle  at  the  Bafe  *,  (2  *, )  fo  is  the  Bafe,  (3,)  to  the  Cathetus,  (4.)  And  if 
it  be  1  .  2  : :  3  .  4 

It  will  follow  2  .  1  : :  4  .  3 

And  3.41:1.2 

Thisarifeth  from  comparing  the  Triangle  BAC  (Figure  26)  with  the  ^lg. 25, 26- 
Triangle  BKD,  (Figure  25,)  alike  and  Equi-angled,  becaufe  the  Angle  B, 
in  the  Triangle  BAC,  to  be  refolved ,  is  equal  to  the  Angle  KBD,  in 
the  Triangle  to  be  compared,  and  having  either  of  them,  the  remaining 
Angles  will  be  equal  *,  and  therefore ,  jis  B D  Radius ,  fo  DK  the  Tan¬ 
gent  of  the  Angle  at  the  Bafe  B  *,  fo  is  the  Bafe  B  A  given ,  to  the  Cathetus 
C  A  3  which  is  the  former  Analogy,  and  to  be  varied  as  before,  therefore,c?*c. 

r  As  Radius ,  l 0,00000  o 

Fnr  r?  A  )  to  Tangent  of  B  230  15%  9,633098 

jSo  BA  3 1 8.82 ,  2,503 545 

L  to  CA  136.98  2-2,1  3664-3 


.V2,l  36643 


'  As  Radius , 

)  to  u  of  C.  66’ 45' 3 
^So  is  CA  1 36. 98  , 

-  to  BA  31 8.82 


10,366901 

2,136657 

2,503558 
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< 

■  As  BA  318.82, 

2)503545 

For  the  An-< 
glc  at  B 

)  to  Radius  *, 

^So  is  CA  1 36.98  , 

10,000000 

2,136657 

< 

-  to  t.  Angle  B  2 315' 

9,633112 

< 

-As  CA  136.98, 

2,136657 

For  the  An-^ 
gle  at  C 

^  to  B  A  318.82*, 

^So  is  Radius , 

2,503545 

10,000000 

L  to  t.  Angle  C 66°  45'. 

10,366888 

,7 pr  !  such  Here  I  think  fit  to  declare  the  47 th  Propofition  of  the  Firft  of  Euclid , 
that  is  >  That  the  Square  of  the  Hypothenui'e  of  a  Right-angled  Triangle  , 
is  equal  to  both  the  Squares  made  upon  theBafe  and  Cathetas",  for  Example 
jp in  27.  fee  Figure  27 ,  where  ABC  is  a  Right-angled  Triangle ,  the  Right  Angle 
*  is  A ,  the  Square  of  the  Hypothenufe  is  B  C  D  F ,  which  is  always  equal  to 

the  two  Squares  BAKI  and  ACGH*,  for  5,  4,  3»  will  be  the  Sides  ol 
fuch  a  Triangle,  5  for  B  C,  4  for  BA  ,  and  3  for  AC,  the  Square  of  5 
is  25  ,  the  Square  of  4  is  16  ,  and  of  3  is  9  *,  now  the  Square  of  B  C  is  25, 
and  the  Squares  of  B  A  and  C  A  are  16  and  9  ,  which  arc  equal  to  25. 

By  this  Propofition ,  if  any  two  Sides  of  a  Plain  Right-angled  Triangic  be 
given  ,  the  third  Side  is  eafily  found  •,  for  fuppofe  B  A,  4*,  and  C  A,  3  3  to 
find  B  C ,  (qua re  4  and  3  ,  and  they  make  16  and  9 ,  which  added  together 
make  25  ,  the  Square  Root  whereof  is  5  for  the  Hypothenufe  or  B  C. 

Again,  if  the  Hypothenufe  BC,5,  and  BA,4>  were  given,  to  find  the 
Cathetus  5  fquarc  them,  and  they  make  25  and  16  ,  take  16  outof  25,  and 
there  remains  9 ,  the  Square  Root  whereof  is  3  for  the  Cathetus, 
i*.  n  taife  a  Pet-  Here  note ,  By  thefe  three  Numbers,  5, 4,  3,  you  may  either  upon  Paper, 

*  pendkuUr  upon  or  upon  the  Ground  ,  raife  a  Perpendicular  moft  eafily  ,  even  upon  the  End 

Paper.  0f  a  Line  •,  for  if  it  were  demanded  to  raife  a  Perpendicular  upon  the  Point 
Fi„  2g  Ain  Figure  28  ,  from  the  Scale  equally  divided  take  4,  and  fet  it  from_A 

*  to  B ,  then  take  3  in  your  CompalTes ,  and  make  an  Arch  above  A  at  C , 

as  you  fee  in  the  Figure ,  then  from  your  Scale  take  5 ,  and  letting  one  Foot 
of  your  CompalTes  in  B  crols  the  former  Arch  at  C  ,  then  draw  C  A  ,  fo 
{hall  B  C  A  be  a  Right  Angle. 

upon  the  But  if  the  Right  Angle  were  to  be  laid  down  on  the  Ground ,  (take  out 

around .  the  ftraight  Line  ,  then  take  a  long  Chord  or  Chain  ,  and  dividing  it  into 
Yards,  Feet,  or  Fathoms,  (a  Fathom  being  6  Feet)  at  every  Yard  or  Fathom 
make  a  Knot ,  then  upon  the  Line  whereon  it  is  required  to  raile  a  Per¬ 
pendicular  ,  fix  the  End  of  the  Chord  or  Chain ,  and  firft  mark  out  4  Knots 
in  the  Line  ,  after  which  taking  an  Iron  Pin  or  Picket  fallen  it  in  the  third 

Knot ,  and  make  a  Score  with  your  Pin  over  the  Point ,  then  fliift  your  Pm 

into  the  fifth  Knot ,  and  fattening  the  End  where  you  marked  4,  crofs  that 
Arch,  and  from  that  place  a  Perpendicular,  which  will  fall  upon  the  Point 
given.  ^r0- 
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Problem  III. 

In  all  Plain  Triangles ,  whether  Right  or  Oblique-angled ,  of  thefe 
Four  Parts ,  7m>  Angles ,  T >*0  Sides  fuk  ending  thofe  Angles', 

any  Three  being  given,  to find  ontthe  Fourth.  '  J  * 

THe  Analogy  for  refolving  this  Problem  will  be  this,  As  the  Sine  of  one 
Angle,  to  the  Side  that  fubtends  it,  or  is  oppofite-,  fo  the  Sine  of 
another  Angle ,  to  the  Side  that  fubtends  it. 

In  Right-angled  Triangles  this  Proportion  is  the  very  fame  with  the  firft 
Problem ,  becaufe  the  Radius  is  the  Sine  of  the  Right  Angle ,  which  is 
always  fnbtended  by  the  Hypothenufe.  Yet  in  General,  for  all  Plain  Tri¬ 
angles  ,  it  is  grounded  upon  the  Proportion ,  that  is  between  the  Sides  of  a 
Triangle  inferibed  in  a  Circle  ,  and  the  Triangle  propofed  to  berefolved, 
being  of  Equal  Angles  with  the  Inferibed  Triangle.  Thus,  let  the  Triangle 
propofed  to  be  Refolved  be  BCD,  and  the  Triangle  inferibed  be  bed  Fig.  2 g. 
Equi-angled  to  the  former ,  wherein  every  Side  is  half  the  Sine  of  the  op¬ 
pofite  Angle  ,  as  (hall  be  demonftrated  •,  and  feeing  that  the  Halves  of  Pro¬ 
portional  Numbers,  bear  the  fame  Analogy  that  their  Wholes  do,  it  will 
be  plain,  b  c  is  proportional  to  BC,  cd  to  CD,  ant]  bd  to  BD}  or.  As 
the  Sine  of  by  to  B  C ;  fo  the  Sine  of  b  ,  to  CD  3  and  the  Sine  of  c,  to  B  D*, 
or,  becaufe  the  Triangles  are  Equi-angled  ,  the  Sine  D  is  to  B  C ,  as  the 
Sine  B  to  C  D ,  and  as  the  Sine  of  C  to  B  D. 

Example. 

Let  there  be  given  the  Angle  at  7)  2 2°  30',  the  Angle  at  B  5  2°  30',  the  Side  B  C 
346  Yards ,  and  let  the  Sides  B  D  and  C  T>  befo light. 

1.  By  Scale  and  Compals  :  Draw  a  Line  EF,  whereon  by  your  Com-  By  Scale  axU 
pafles  and  Scale  fet  off  346  from  B  to  C.  Then  let  off  105°,  which  is  thus  Compafs. 
gotten,  fum  up  the  Angles.  B  and  D  ,  which  make  75° ,  take  that  from  1800  29- 

(the  Sum  of  all  the  Angles)  and  there  remains  105  for  C.  Then  taking  60 
upon  your  Circle^  or  Line  of  Chords,  for  the  Radius ,  deferibe  two  Arches 
upon  the  Points  B  and  C  at.v  and  j,  and  at  B  fet  off  520  30'  from  y  to  r  , 
and  at  C  from  a-  to  s ,  and  draw  the  Sides  B  D  and  D  C  ■  then  have  you  the 
Point  D  for  the  Triangle.  And  upon  the  fame  Scale ,  if  you  meaiure  CD, 
you  will  find  it  7 1 7.3  Yards  j  and  B  D,  873.3  Yards. 

2.  By  Natural  Sines,  the  Proportion^  before  is  declared,  will  (land  thus :  £>  A utunY 
As  the  Sine  of  D  22°  30',  ,38268 ,  to  the  Side  B  C  346  }  fo  the  Sine  of  B 
520  30',  ,79335  ,  to  the  Side  CD,  which  is  717.3  ,  as  by  working  this 
Queftion  will  appear.  ^  Firft,  I  multiply  the  Third  Term  ,79335  by  346 
the  Second,  which  makes  for  the  Produft  274.49910^  and  then  I  divide 
that  by  ,38268 ,  which  gives  the  Quotient  717.3  ,  that  is  717  5  Yards  for 
the  Side  CD. 
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,38268  .  34$  ::  ,7933$  .  717.3 
34$ 

476010 

317340 

238005 

,38268)  274.49910  (717.3 
267876 

66231 

38268 

279630 

267876 

U7540 
1 14804 

2736 

The  next  Operation  by  the  Logarithms  will  {hew  you ,  what  eafe  in  Cal¬ 
culation  comes  by  that  Noble  Invention. 

Iiy  Logarithms.  3 .  By  the  Logarithms ,  thus :  Set  the  Logarithms  of  the  firft ,  fecond , 
and  third  Terms  down ,  as  in  the  following  Work ,  then  add  the  fecond  and 
third  Terms  together,  which  make  12,438542,  out  of  that  take  the  firft 
Logarithm  9,582839,  and  there  remains  2,855703 ,  the  Logarithm  of 
717  i  Yards. 

Sine  of  D  21°  30',  its  Logarithm  9,582839 

The  Side  BC  346,  its  Logarithm  2,539076 
Sine  of  B52°3o',  its  Logarithm  9,899466 

Sum  of  the  fecond  and  third  1 2,438  542 
Firft  out  of  the  fourth  2,855703 

.  Now  it  was  {hewed ,  that  all  Angles  of  a  Plain  Triangle  are  equal  to  two 
Right  Angles,  therefore  having  the  Sum  of  the  Angles  B  and  D  75  Degrees, 
take  that  from  180  ,  and  it  leaves  105  Degrees  ■,  but  you  muft  ulc  75  to  find 
out  the  vSine  amongft  the  Table  of  Sines,  becaufe  the  Right  Sine  of  75  De¬ 
grees,  is  the  Sine  of  105  Degrees,  as  you  have  been  taught  already  3  and 
you  may  fee  it  by  the  following  Work,  in  feeking  out  the  Side  B  D,  which 
is  found  to  be  873.33  Yards.  Then  have  you  all  the  Sr  cs  and  Angles  of 
the  Triangle  BCD.  And  (o  having  the  Angles,  there  is  no  difficulty  to 
get  the  Sides. 
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Sine  of  D  220  30',  its  Logarithm  9,582839 

The  Side  B  C  346 ,  its  Logarithm  2^5 ^6 
Sme  105  ,  or  750,  its  Logarithm  9,984944 

The  fecond  and  third  Terms  added 

The  Logarithm  of  873.33 

„  An!,e  2$  bf  §iven  ’  and  tvvo  Sides,  whereof  one  is  the 

greateft  Side  in  the  Triangle,  and  the  other  oppofite  to  the  Ariele  eiven 
and  the  Angles  be  required,  then  it  will  be  a  doubt,  whether  thatAnoIe 
be  Acute  or  Obtule  which  is  oppofite  to  the  prratpft  QiHn  •  • p 

thereforeitbedeclared,  by 

Example. 

“•  — — - - 

»S-iTlS-!LfcIAS^^,tfeAngle7J*'  Wh°ft  Complement 

^  the  Logarithm  of  346,  2,539076 

tox theSine of  the  Angle D 22” 3 o';  9,,8l8^ 

So  the  Side  873.33 ,  2,94118° 

12,524019 

t,h.C„Sinrc  °f  th«  An8,c  C  75”-  9,984941" 

Whole  Complement  105°  is  the  Angle  C. 

Problem  I V. 

to  til  Plain  Triangles,  whether  Right  or  Oblique-angled,  Two  Sides 
being  given,  with  the  Angle  between  them;  to  find  out  the  itbr 
Two  Angles . 

Th's  is  done  by  the  following  Analogy ,  demonftrated  in  the  La  ft  Part, 
c:;T  r  ;  .;um  of  tbe  two  Sldes  given  5  to  the  Difference  of  thole  two 
gcntj/ifli}  A^°PP°fitC  Ang‘eS)  *the  Tan- 

And 
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And  if  you  add  together  the  Half-fum  and  half  the  Difference  of  the 
Angles ,  it  makes  the  greater  Angles ,  and  fubtraft  them ,  it  makes  the 
left. 

Example. 

Let  there  be  given  the  Side  CD  717.3,  the  Side  BC  347)  anA  the  Angle  C  * 
105°  *,  to  find  out  the  Angles  B  and  D. 

By  Scale  ani  l .  By  Scale  and  Compaft ,  lay  down  upon  Paper  the  Angle  BCD  105% 
Comr*fs.  mi\  take  with  your  Compares  the  Diftances  717.3  and  347  ,  and  fet  them 
off  from  the  Point  C  on  either  Leg  to  B  and  draw  B  D,  and  meafunng 
the  Angles,  you  will  find  B  5 2,0  2  >  and  D  22  2* 

By  Logarithms.  2.  By  the  Logarithms,  the  Work  will  ftand  thus: 

Sum  of  the  two  Sides  1064.3,  itsLog.  3,027064 

Difference  of  the  Sides  370.3,  itsLog.  2568554 
Half  die  Sum  of  the  Angles  370  30',  t.  9,884980 

12,453534 

Tangent  of  Half  the  Difference  150  is  9,426470 

Now ,  to  explain  this  Example,  the  Angle  given  is  105°  an  Obtufe  Angle, 

I  fubtraft  this  from  180° ,  equal  to  two  Right  Angles ,  and  it  gives  me  750 
for  the  Sum  of  the  Angles  BanclD,  the  Half-fum  is  .37°  30',  and  the  Half¬ 
difference  is  found  as  above  15° ,  I  add  that  to  the  Half-fum,  and  it  makes 
520  30' for  the  Angle  B,  and  then  fubtrafting  150,  the  Half-fum,  from  37° 

3 o',  the  Half-difference  ,  it  leaves  220  30'  for  the  Angle  D. 

Problem  V. 

In  all  Plain  Triangles,  whether  Right  or  Oblique-angled ,  all  the  Three 
Sides  being  given  ;  to  find  out  the  Cafes  made  by  the  Perpendicular , 
falling  if  on  any  Side  put  for  the  Bafe ,  ( extended  if  need  be)  and 
confequently  all  the  Angles ,  and  the  Perpendicular  it  [elf 

Settle  and  Ake  anV  Side’  which  V013  pleafe’  rupp°re  B  D  873-3  Yards  ,  and  lay  it 
Compajs,  1.  down  with  your  Compalfcs  upon  the  Line  drawn  at  length  ,  taken  from 

Your  Scale  ,  then  take  from  that  Scale  BC  346  ,  and  make  an  Arch  about 
f-t  <c  ■  laftly  take  CD  717.3  ,  and  letting  one  Foot  of  your  Compaffes  in  D , 

v'  crofs  that  Arch  at  C,  and  draw  CB  and  CD,  and  meafuring  them ,  you 

{hall  find  C  105°,  B  52°  “,  and  D  22°£  ,  in  all  180".  And  that  you  may 
not  be  deceived  by  an  impoffible  Queftion ,  you  muft  be  fore ,  that  any  two 
Sides  of  yoyr  Triangle  be  longer  than  the  third. 

But  to  Calculate  this.Problem ,  the  Refolution  whereof  depends  upon  the 
the  36  Prop.  3  Euclid ,  it  is  demonftrated  in  Figure  30 ,  where  the  Reftang  e 
r  made 
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made  of  D  B  into  the  RcaanglcofM  into  D  - 

the  Bafe ,  or  the  two  Cafes  of  the  Bafe,  B  D 
To  the  Sum  of  the  Legs :  p  u  —  n  r  i  r  u 

So  is  the  Difference  of  the  Legs ,  G  D  °  C  ‘  * ' °  b 

To  the  Difference  of  the  Cafes.  b  p 

Example. 

In  the  Triangle  BCD  (Figure  30J  let  the  Sides  be  thm  PC  r  a  ■ 

D  7^%’fjt  **  * 

Firft  make  the  Terms  fit  for  the  Analogy ,  thus : 

The  Side  DC  717.- 
The  Side  B  C  346  * 

Their  Sum  1063.3 
Their  Difference  371.3 
Then, 

As  the  Side  BD  873.3,  ,  Q±1~ 

,  .  ,  .  ^94166  3  By  Logarithms, 

s/rft  nmff°fthcSidcs  ,063'3*  3,02^ 

.s  the  Difference  371.3 ,  2, ,697^4 

S'596379 

KtheDiff.ofthcCafes451.56iD.  1^76 

5= 

Angles  of  the  Triangle  BCD,  with  the  Perpendicular  C  A. 

The  e^fn.ilyfts  of  Plain  Right-angled  Triangles. 

Problem  I.  &  II. 

By  the  Hypothemfeaitd  Mgle ,  to  find  the  Side . 

R  •  S,B  :  BC  .  CA 
R  .  S,C  :  B  C  .  B  A 

N  g, 
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By  the  Hypothemife  and  Side  ,  to  find  an  Angle. 

BC  .  C  A  ::  R  . 

BC  .  BA  ::  R  .  *,C 
By  the  Angle  and  Side ,  to  find  the  Hypothenufc. 

.fjB  .  R  : C  A  .  BC 
j,C  .  R  ::  BA  .  BC 

Problem  III. 

By  tm  Angles,  and  a  Side  oppofite  to  the  out,  tafcckjbe  Sidcoppofitc  to  the  other. 

s,D  .  B C  : ;  s, B  .  CD 

By  lm  Sides ,  and  an  Angle  oppofite  to  one ,  to  find  the  Angle  oppofite  to  the  other, 

BC  .  j,D  :*.  CD  .  s, B 
Problem  IV. 

By  two  Sides ,  with  the  Angle  between  them,  to  find  the  other  two  Angles . 

As  the  Sum  of  the  Sides, 

To  their  Difference  :  .  , 

So  the  Tangent  of  Half  the  Sum  of  the  oppofite  Angles, 

To  the  T  angent  of  Half  the  Difference. 

T-I-lf  the  Sum  added  to  Half  the  Difference  fc  the  greater  Angle ,  and 
Half  die  Sum  lets  by  Half  the  Difference  is  the  lefler. 

Problem  V. 

By  three  Sides ,  to  find  the  Angles 

As  the  Bale , 

To  the  Sum  of  the  Legs : 

So  the  Difference  of  the  Legs, 

To  the  Difference  of  the  Cafes  of  the  Bale. 

The  Bale  lefs  by  the  Difference  of  the  Cafes  divided  by  2  is  the  leffer 
Segment ,  which  added  to  the  laid  Difference  givesthe  greater. 


Section 


Section  IV. 

The  Meafuring-of  Diftances  inaccefsible }  of  Heights ,  'Depths, 

&c. 

I.  ^Or  the  Inftruments  for  Taking  of  Angles  for  Diftances,  Height?, 
j| — H  crc.  there  have  been  almoft  infinite  forts  invented  and  propolcd, 

H  but  becaufe  they  are  all  deduced  from  that  of  a  Circle  (which 
has  been  fufficiently  explained  already)  I  (hall  mention  only  thole 
of  a  Circle,  a  Semicircle ,  and  a  Quadrant. 

1.  The  Circle  (as  in  Figure  i)  being  divided  into  360  Degrees,  ancl  rig.  1. 
every  Degree  divided  into  Parts  ,  according  to  the  bigneis  of  your  Inftru- 
ment;  as  little  ones  into  Half-degrees ,  or  30  Minutes^  greater  into  Quar¬ 
ters  or  15  Minutes,  or  into  fix  Parts  or  10  Minutes.  I  fay,  this  Circle 
being  divided  into  four  Quadrants ,  each  Quadrant  containing  90  Degrees , 

or  into  two  Semicircles,  each  .Semicircle  containing  180  Degrees ,  and 
planted  on  a  Threc-lcgg’d  Staff,  it  will  take  the  Angles  at  Land  :  Or  if  it  be 
Jhung  on  your  Finger  hv  a  liviall  Ring ,  as  a  ,  by  the  Index  bed,  on  which 
are  placed  two  Dioptre?* ,  or  little  Holes ,  either  to  look  or  let  the  Sim  fiiine 
through ,  you  may  take  the  Angles  of  Heights  and  Depths,  and  the  Heigh; 
of  the  Sun  and  Stars. 

Note ,  That  in  the  laft  Pofition  ,  care  muft  be  taken ,  that  the  Line  af  he 
Perpendicular,  which  may  be  tried  by  a  fmall  Hair  and  Plummet  before  it 
be  ufed. 

Note  alio ,  That  for  taking  Angles  at  Land,  a  Semicircle  according  to 
Figure  2  will  be  more  commodious  than  the  whole  Circle.  l  ig.  ?. 

2.  The  Quadrant,  or  Quarter  of  a  Circle,  divided  into  90  Degrees, 
and  thole  iubtlivided  as  before  into  Parts ,  is  the  only  Inftrumcnt  for  Heights 

and  Depths,  as  Figure  3  makes  plain.  It  is  either  to  he  fixed  upon  a  Staff,  Fig.^. 
and  then  it  is  called  the  Fixed  Quadrant  3  orcllcitis  to  beheld  moveable 
in  the  Hand ,  and  to  play  with  a  moving  Thread  and  Plummet ,  and  it  is 
then  named  the  Adov  cable  Quadrant. 

Note ,  That  when  you  make  ufe  of  the  Fixt  Quadrant,  the  Side  A  B 
muft  be  truly  Perpendicular  ,  which  may  be  tried  by  a  Hair  and  Plummer, 
for  a  little  deviation  will  caul’c  a  great  Error. 

Note  likcwile  ,  That  the  Moveable  Quadrant  with  a  Pendant  never  needs 
to  be  regarded  ,  inrcfpcil  of  the  laft  Note-,  hut  there  are  two  things  which 
muft  he  obfervetl ,  left  Errors  'oc  committed*,  one  is,  that  the  I  "air  (or 
Sii.Q  and  Plummet  may  play  free  from  touching  or  hanging  upon  the  Face 
of  the  Quadrant,  whilft  you  arc  trying  to  take  the  Height  defiled  •,  the 
other,  that  the  Line  and  Plummet  reft  quietly,  to  which  cnc!  you  may 
eafiiy  ftay  the  vibrations  from  playing  too  far,  and  if  at  laft  ionic  motion 
remain  ,  the  middle  wav  betwixt  the  Extreams  may  be  taken. 
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II.  The  Explication  of  fome  Terms  and  Definitions  will  be  needful 
here ,  viz. 

1.  The  Height ,  is  the  Perpendicular  from  the  Top  of  any  Place  to  the 
Superficies  of  the  Earth ,  and  directs  to  the  Center  of  the  Earth ,  as  C  A  in 

Fig.  4, 5,  vc.  the  figures  4,  5,  6, 7, 8,  and  9 

2.  The  Diftance  of  the  Eye  to  the  Bottom  of  the  Height,  is  always  Per¬ 
pendicular  to  the  Height,  as  B  A  in  all  the  before-mentioned  Figures.  And 
other  Dfftances,  from  the  Eye  to  any  part  of  that  Perpendicular,  are  not  fo. 

3.  The  Angle  of  the  Height,  is  ABC,  which  the  Line  of  Diftance  makes 
with  the  Line  of  Height. 

4.  The  Angle  of  the  Interval  of  two  Places,  ,  is  the  Angle  made  by  the 
Lines  directed  from  the  Eye  to  thole  Places. 

5.  An  Accefftble  Height ,  is  that  which  may  be  Mechanically  Meafured. 

6.  An  Inacccflible  Height  ox  Diftance  ,  is  that  which  cannot  be  Meafured, 
by  reafon  of  fome  Impediment  in  the  way ,  as  Water ,  &c. 

III.  I*  Hi  all  now  lay  down  the  manner  of  Taking  an  Angle  of  Altitude 
three  feveral  ways ,  viz. 

1.  By  the  Aftrolabc  ,  .or  Whole  Circle,  hanging  perpendicularly  either 
upon  your  Finger,  or  upon  any  other  thing,  as  a  Thrcc-legg’d  Staff,  or 
upon  the  Pin  of  a  Stick  ftuck  faft  into  the  Ground  :  Turn  the  Plain  of  the 
¥ig.  4,  Circle  towards  the  Altitude  CA,  Figure  4,  and  directing  the  Sights  to¬ 

wards  C  ,  lift  them  up  and  down  ,  ’till  through  the  Sights  (or  by  them)  you 
fee  the  Point  C ,  which  done ,  you  have  the  Arch  of  the  Angle  between 
the  Horizontal  Line  S  L  and  the  Dioptra  or  Sights.  Confidcr  the  Work 
twice,  for  more  certainty.  , 

fig.  (5.  2.  By  the  Fixt  Quadrant  upon  a  Staff,  fo  fet  in  the  Ground  ,  that  F  B 

by  a  Plummet  mav  be  perpendicular  :  Turn  the  Sights ,  as  .was  before  di¬ 
rected  ,  and  the  Angle  of  Height  will  be  L  0. 

Fig.  6.  3.  By  the  Moveable  Quadrant ,  or  that  which  hath  a  Moveable  Pendulum, 

being  either  placed  on  a  Staff  or  held  in  your  Hand  :  Move  the  Quadrant 
fo  ,  that  by  the  Sights  B  0  you  may  perceive  the  Point  C  ,  the  Pendulum 
«  F  playing  by  ,  but  clear  from  the  Quadrant,  ’till  the  Plummet  reft  ,  and 
then  you  have  the  Arch  zf  for  the  Angle  defired. 

Much  after  this  manner,  if  you  lift  and  fit  the  Quadrant  fo,  that  the  Sun 
may  fhine  through  one  Sight  upon  the  Point  of  the  other ,  and  the  Pendulum 
play  eafily  upon  the  Side ,  the  Throd  or  Hair  will  ffiew  the  Height  of  the 
Sun. 

And  the  fame,  or  the  like  Work,  will  take  the  Angle  of  the  Diftance, 
i’.jr.  2,  p.  as  is  vifible  by  the  Angle  B  C  A  in  the  Figures  7, 8,  and  9. 

IV.  To  find  the  Angle  of  the  Interval,  or  the  Diftance  of  two  Places, 
cither  by  the  Circle,  Semicircle ,  or  Quadrant,  is  very  apparent ,  whether 
the  Angle  be  Acute  or  Obtufe  ;  but  to  do  it  by  the  Quadrant  alone,  will 
need  fome  Dire&ions,  which  take  in  this  Example.  Suppofe  the  Angle 

be 


Se<ft.  4. 


Of  Plain  Trigonometry . 


be  Acute,  as  adb  in  Figure  10  ;  plant  the  Side  of  your  Quadrant  dty  to  Fig.  10. 
the  Mark  a>  fo  as  the  Limb  may  lye  towards  b ,  as  emt ,  then  looking  at 
the  Mark  b ,  the  Diftance  tm  upon  the  Limb  is  the  Angle.  But  if  the 
Angle  be  Obtufe,  asadl,  then  turn  the  other  Side  of  the  Quadrant  dt , 
and  the  Limb  from  the  Mark  to  g ,  and-direft  the  Sights  dh  toC,  then  will 
t  h  more  90  Degrees  be  the  Angle  defired. 

Thus  much  premifed ,  I  come  to  the  Problems  themfelves. 

Problem  I. 

Of  theft  Four ,  the  Dijlance  to  a  Building ,  the  Height  thereof ,  the 
Hypothenufal  Line  ,  and  the  Angle  ;  any  T r vo  being  given ,  to  find 
the  refi. 

THefe  three  are  the  Sides  of  a  Right-angled  Plain  Triangle ,  as  you  may  Fig.  11. 

fee  in  Figure  1 1 ,  B  A  being  the  Diftance,  C  A  the  Height,  and 
B  C  the  Hypothenulal  Line  :  The  Angles  of  which  Triangle  are  eafily  found, 
for  the  Right  Angle  is  at  A,  the  Foot  of  the  Building,  and  one  of  the  Ob¬ 
lique  Angles  may  be  eafily  taken  by  a  Quadrant ,  or  the  other  Inftruments 
lately  deferibed,  the  Obferver  Handing  either  at  Bor  C,  which-  being  known, 
the  other  Oblique  Angle  is  the  Complement  thereof. 

The  Angles  being  known,  and  one  of  the  Sides,  the  other  Sides  are 
eafily  found  by  the  lecond  and  third  Troblcms  of  Plain  Triangles  before 
taught,  unto  which  I  refer  you,  and  you  may  find  the  fame  either  by  Scale 
and  Compafs  or  Calculat  ion, 

Problem  1 1. 

A  Part 'of  the  Diftance  unto  a  Building  ,  Hill ,  or  other  Height,  being 
•known  ;  to  find  the  other  Part ,  the  Height ,  and  the  Hwothenufal 
Line. 

GNePartof  the  Diftance  fuppofe  b  B,  the  other  B  A,  and  the  Height  Fig.  is, 
C  A  ,  together  with  the  Hypothenufal  Lines,  b  C  or  B  C,  will  eafily 
be  manifefted  in  this  manner. 

With  your  Quadrant,  take  the  Angles  at  the  two  Stations  b  and  B,  viz. 

CbA  and  CBA.  Then, 

Firft ,  to  do  it  by  Scale  and  Compafs ,  lay  down  a  Line  at  length  b  B  A  , 
fet  the  Diftance  in  Yards,  Perches,  &c.  from  b  toB,  then  mcafnre  out  the 
Angles  C  b  A  and  CBA,  and  lay  them  down  ,  and  mark  the  Place  where 
the  Lines  bC  and  BC  crofs,  as  at  C,  letting  tall  the  Perpendicular  C  A 
upon  b  A*,  then  if  you  mealure  the  Lines,  CA  will  be  the  Height,  BA 
the  Diftance,  and  b  C  and  B  C  the  two  Hypothenufal  Lines. 

Secondly,  by  Calculation ,  luppofing  CA  to  be  the  Radius,  BA  will 
be  the  Tangent  of  the  Angle  BCA,  (which  is  the  Complement  of  the 

Angle 
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Angle  CBA,)  and  b  A  will  be  the  Tangent  of  the  Angle  6CA,  (the 
Complement  of  the  Angle  C  b  A,)  and  b  B  will  be  the  Difference  of  thefe 
Tangents.  Take  therefore  theie  Tangents  out  of  the  Table  of  Natural 
Tangents,  and  find  their  Difference ,  by  fubtraettng  the  leffer  out  of  the 
greater-,  which  being  done,  firft  for  theDiftance  B  A,  lay.  As  the  Tan¬ 
gent  of  b  C  A  lefs  bv  the  Tangent  B  C  A ,  to  the  Tangent  of  B  C  A  ;  fo  is 
/;  B  ,  to  B  A. 

T  hen  ,  for  the  Height  C  A  ,  lav ,  As  the  Tangent  of  b  C  A  lefs  by  the 
Tangent  13  C  A  ,  to  the  Radius  fo  is  b  B,  to  C  A. 

Andlaftly,  for  the  Angles ,  fubtratt  the  Angle  CBA  out  of  i8o°,  and 
it  gives  the  Angle  b  BC;  fubtraft  alio  the  Angle  C  b  B  out  of  CBA,  and 
it  will  give  the  Angle  b  CB-,  hecaul'e  the  Outward  Angle  CBA,  is  equal 
to  C  b  B  and  CBA,  the  two  Inward  and  Oppofite  Angles. 

And  thus  you  have  all  the  Angles  of  the  Triangle  b  C  B,  and  the  Side 
b  B  ,  whereby  cither  of  the  Hypothcmafal  Lines,  b  C  or  B  C ,  may  be  found 
out  bvthe  third  'Problem  of  P/.miTr ingles. 

Problem  III. 

To  Like  the  Height  of  any  Thing  above  tis ,  removed  at  a  competent 
d, ; fiance  ,  as  of  a  Cloud ,  or  the  like . 

i.  IF  two  Stations  can  be  had  of  the  lame  fide  of  the  Thing  above  us, 
1  then  the  Height  is  found  out  the  very  fame  way  ,  that  the  Height  C  A 
is  found  out  in  the  laft  Problem.  Suppoie,  in  -Figure  13  ,  that  the  Thing 
above  us  were  C  ,  and  the  Angles  were  taken  at  the  two  Stations  b  and  B  , 
and  the  Diftancc  of  the  Stations  meafured  were  the  Space  b  B  ,  then  the 
Perpendicular  Height  C  A  will  be  found,  as  the  Height  C  A  in  the  Problem 
aforefaid. 

2.  But  if  one  Station  he.  on  one  fide  of  the  Thing  whole  Height  is  to  he 
taken  ,  and  the  other  Station  on  the  other  fide ,  as  the  Stations  B  and  D, 
then  the  Tangents  of  the  Angles  BC  A,  and  DC  A,  are  to  be  added 
together,  the  Analogy  for  the  Perpendicular  Height  being  this,  As  the 
Sum  of  the  Natural  Tangents,  B  CA  and  DC  A  ,  to  the  Radius  fo  isBJD, 

to  CA. 

3.  But  feeing  that  two  fuch  Obfervations,  atfcvcral  Stations,  can  fcarccly 
he  had  for  meafuring  the  Height  of  a  Cloud  ,  although  the  diligence  of 
two  OhPcrvcrs  were  very  great,  it  will  not  he  a  mi  is  to  flicw ,  how  one 
Obfcrvcr  may  fupply  the  place  of  two,  and  take  the  Angles  of  the  Cloud’s 
Altitude  for  two  Marions  at  the  fame  time,  hi  Handing  but  at  one  ;  which 
is  done  Ivy  this  Artifice  : 

When  the  Sun  fhineth,  let  the  Meafurer  make  choice  of  a  fit  Cloud  for 
his  purpofe  ,  and  let  him  mark  the  Place  upon  the  Earth  where  the  Shadow 
of  the  Cloud  lallcth-,  then  being  removed  a  convenient  Di fiance  from  the 
Place  of  the  Shadow,  let  him  with  a  Quadrant  take  the  Angle  of  the  Height 
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of  the  Cloud ,  and  alio  of  the  Height  of  the  Sim  a  !  - 

'for  ff^nothw^ Oblbiwer^ou wTfPinc/at  the  F  tf 

“Si  * A 

Note,  That  by  the  Sun’s  Height,  elbeciallv  at  Tw-.ru  e  , 

Problem  I V. 

M  Part  of  the  Height  of  any  Building,  or  Up-hht  rhino,  beino 

fTt!  n  Z  ‘  I'’'"  PV'  W  the  Thote  Height ,% ffiffr 
viith  the  Dijlance  and  Hypothenufal  Line.  *  ^ 

1  ssassasa, !°  r,a- 

Problem  V. 

To  find  the  Diftancc  from  the  Obfcrver  unto  a  Mark  InacceffiLte. 

LEt  the  Place  of  the  Obferver  be  at  B,  and  let  the  w  ■  *  r 

and  the  Mark  C  be  required.  Firft  from  Rfrff  t  >  -  AiXtu  B  rT  15 

Mark  or  Station  at  D,  the  further  the  bette,’,  a,  d SZZTn  T, 

With  your  C^adrant ,  or  Semicircle , ’tak S|  C  D  ’ 

2.  Meaiure  theDiftance  UD  in  Yards,  Perches  Gv 
3;  Standing  at  D ,  take  the  Angle  B  D  C.  ’ 

By  Scale  and  Compafs,  if  you  laydown  the  Line  BD  and  let  off  t|ir 

ttfccffedD’  itWil,find  theP°h’tC’  «“>  SiveK^Bct 

r1  rt»c?c!f  st  V"! i8^- 

d/xt'Si 
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Problem  VI. 

To  find,  the  Difiances' between  Any  Two  Places ,  both  removed  from  the 
Obfervcr. 

.  T ,  j  Et  the  two  Places  be  B  and  D  ,  and  let  their  Diftance  be  required  by  an 

JL  Obfervcr  (landing  at  the  Point  G.  _  . 

i  Let  the  Angle  BCG  betaken,  between  one  of  the  Places,  as  b,  and 
anv  vifiblc  Mark,  lUppole  G  or  F  ,  (landing  about  the  middle  of  the  pi- 
ftance ;  and  like  wile  let  the  Angle*  G  CD  be  taken,  between  the  faid 
Marks’ G  or  F,  and  the  other  of  the  Places,  D. 

2.  Then  leaving  a  vifiblc  Mark  at  C ,  let  the  Obfervcr  go  backwards  unto 
another  Station ,  as  at  H  ,  in  l'uch  manner ,  as  that  he  being  at  H ,  may  lee 
the  Marks  C  and  G,  or  F,  in  a  Right  Line  ■,  and  let  him  mealurc  the  Diftance 
between  the  two  Stations  C  and  FI. 

3.  AtH  let  him  take  the  Angles  BHG,  and  GHD,  as  he  did  before 

at This  being  done,  in  the  Triangle  HBC,  becaufe  the  outward  Angle 
BCG  is  equal  to  both  the  inward  andoppofite  Angles  BHC  and  HBC, 
therefore  by  fubtrafting  B  H  C  out  of  B  C  G ,  there  will  remain  the  Angle 
H  B  C.  Thus  all  the  Angles  in  the  Triangle  HBC,  and  the  Side  HC, 
being  given,  either,  of  the  other  two  Sides  are  cafily  found  by  the  third 
Problem  of  Plain  Triangles.  .  .  ,  c  , 

/gain,  in  the  Triangle  HDC,  the  Angle  HD  C,  and  either  of  the 
Sides  C  D  or  H  D ,  may  be  found  in  the  fame  manner. 

Laftly ,  in  the  Triangle  BCD,  the  two  Sides  P  C  and  DC  being  found, 
(as  is  already  taught)  and  the  Angle  BCD,  by  Obfcrvation ,  the  other 
two  Angles  CBD  and  CDB,  may  be  found  by  the  fourth  Problem  of 
Plain  Triangles ,  and  confequently  the  Side  B  D  by  the  third  Problem  of 
Plain  Triamles ,  which  is  the  Diftance  required. 

The  fame  alfo  maybe  had  in  like  manner,  by.  the  Sides  BH  and  DH, 
with  the  Angle  B  H  D,  in  the  Triangle  BHD. 

z/Pnother  way  of  Rifolvinv  the  Troblcm* 

7'{§.  io.  In  Figure  16,  let  B  and  D  be  the  two  Places,  and  let  their  Diftance  be 

required  by  an  Obferver  {landing  at  the  Point  C. 

1 .  At  C  let  the  Angle  B  C  D  be  taken  between  the  two  Places ,  and  alfo 
the  Angle  D  C  G  ,  between,  the  Place  D  and  a  vifiblc  Mark  F  or  G  ,  on  the 
Tide  of  the  Obferver,  the  Sum  of  which  two  Angles  is  the  Angle  BCG, 
which  for  more  proof  may  likewife  be  taken  by  the  Inftrument. 

2,  Then  let  the  Obfervcr  go  towards  the  Mark  F  as  to  Gin  a  Right  Line, 
which  is  eafily  done  at  Sea  by  help  of  the  Compafs,  and  at  Land,  by  looking 
from  C,  fo  that  G  be  in  a  Right  Line  from  it  to  F  3  let  him  meafurc  alfo  the 
Diftance  C  G ,  which  at  Sea  is  done  by  help  of  the  Log-line. 

3.  At 
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the  A^Jrc  nhC  XXTT  T  Angle  again  between  both  Places  7 
s  the  B  G  F  ih!  h  alfo ,‘heAnS  c  G  D  F> thc  S™  of  which  two  Angles 
iLtfT.on  ohhe  OWeTr  by  ^  Inftl™cnt’  f°”he  better 

Then  in  the  Triangle  BCG,  becaufe  the  outward  Angle  BGFiscoml 
to  both  the  inward  and  oppofite  Angles  BCC.  an, I  rar  .h  r  i 
fubtraaing  DCGoutof  DGF,  there  „,|Tc„«in  IrirK^i 
Angle  CBG,  and  the  Side  C  G  found  by  Meafurc,  and  the  Arsle^BCc' 

the  side  BG  is  found  by  the  third  ProblL  of  BCG’ 

SlCiC  5  °  -,S  found  ^  the  Probl™i  aforelaid.  b  C D G\  thc 

Laftly,  in  the  Triangle  BGD,  the  two  Sides  r  r  nnd  u  • 

found  ,  as  hath  been  tought,  and  the  An«Ie  BCD  ]2  CY  C  °  °  ’  bci?S 
other  two  anolrc  r.neJ  nnA  °  T  G  u  by  Obfervation,  thc 

Note,  in  taking  pittances,  i.  That  thc  two  Stations  be  atasPreii- 
Diftances,  as  conveniently  may  be.  ons  DC  at  as  §rcac 

Noreha inthC  ?idre  StatioAn,is  ™ch  morc  convcnient  than  di redly  in  a  Line 

far  off  but  if  it  rn^be,  chSL 

ration  of5theAnn|leraUtnG  thcrcaboutswil1  the  moft  fenfible  altc- 
Problem  VII. 

0f Ha  Utility  of  P  faces,  a,  to  then- 

yo  find  out  the  Difference  of  Heights  of  one  Place  from  another  in  the 
1  Rifing  and  Fallmg ,  wh.ch  is  of  content  ufe  inconvcvin-  of  Wafer 
either  above  the  Ground  for  Fountains,  &c  or  .Jhfr.  W ,  r  ’ 
'Adyts  or  Soughs,  &c.  let  yout  Inftrument  be  carefully  made  .llT 
be  a  Quadrant,  Water-level  or  anv  other  Til,  ’  whcthcr  * 
Brafs  f,  the  Sight,  upon  the  Top  of  theT lo  be  PerteftWe  *°  w  f 

muft  be  tried  beforeufed,  and  the  GlalTesare  to  tend  always  Me  wav  '  Tht 

terdireftedthat  y0Ur  Air,ftants! lif‘  ^em  higher  or  lower, XXy 

G  one, 
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one  caufe  him  to  hold  or  fet  the  Slit  and  black  Stroke  even  with  the  Level- 
Sights,  and  lb  the  other.  The  Difference  of  thefe  Sights,  in  Inches  and 
TenthParts,  gives  the  Alcent  or  Delcent,  and  this  is  for  one  fimple  Station  •, 
but  if  it  require  both  Aiecnts  and  Dclccnts,  then  in  a  Note-book  fet  down 
vourBack-ftations  in  one  Column ,  and  your  Forc-ftations  in  another  *,  lum 
up  both  the  Columns  ,  and  take  the  Difference  of  them ,  if  they  be  equal , 
the  two  Places  arc  level ,  if  your  Forc-ftations  exceed  ,  the  Difference  is 
lower,  if  other  wife  higher,  an  example  will  dear  all. 

I  am  to  give  the  Difference  of  the  Heights  ot  the  Places  A  and  B,  from 
the  Line  ot  Level  SB,  choofing  my  fir  ft  Station  at  C,  where  I  plant  my 
Inftrument,  betwixt  the  Quarter  Pikes  A  and  F,  and  letting  my  Level  firm, 
the  Affftants  lifting  up  and  down  the  Mark-boards,  ’till  both  ways  the 
Sights  take  the  black  Strokes  at  D  and  E  ;  in  a  little  Tabic  made  let  clown 
the  Heights  of  thole  Strokes  from  the  Ground,  in  two  Columns ,  one  for 
the  Left-hand  Height ,  the  other  for  the  Right ,  as  you  lee  in  the  Table 
atljoyning,  wherein  A  D  (for  the  Left-hand)  is  found  to  be  >  Feet,  3  Inches, 
and  jo  of  an  Inch,  and  EF  (for  the  Right-hand  J  7  Feet,  1.5  Inches.  Again, 
let  the  fecond  Station  be  at  G,  and  the  Left-hand  Height  FH  be  10  Feet, 
-  Inches ,  and  a  Half,  and  the  Right-hand  Height  I  K  3  Feet,  3.7  Inches. 
A«ain  ,  the  third  Station  let  be  at  M,  and  the  Heights  be  I  L  2  Feet ,  9.4 
Inches’  and  O  N  1 2  Feet,  1.5  Inches.  Laftiy,  let  the  fourth  Station  be  at 
P  and’thc  Heights  O  0^3  Feet,  10.9  Incecs,  and  BR  1 1  Feet,  9.S  Inches. 
The  Sum  of  the  Heights  on  the  Left-hand  is  2 1  Feet  and  3  Inches ,  that  of 
thole  on  the  Right  34  Feet  and  4.5  Inches;  their  Difference  is  13  Feet  and 
i.5  Inches,  and  fo  much  is  B  lower  than  A. 


Sum  of  the  Heights  on  the  Right-hand  34  4.5 
Sum  of  the  Heights  on  the  Left-hand  21  3 

Their  Difference  13  1.5 

Which  is  the  Difference  of  the  Height  that  B  is  lower  than  A, 


Problem 
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Problem  VIII, 

pile *  Cmntry>  city>  By*  Hurbcnr,  orfueblike 

TH/5  ,ProP°r'tion  fi"ds  the  Proportional  Difences  of  divers  Objerts, 
mfrosSf  °“would  rcPrefent  afnd  lay  down)  which  is  done  by  two  or 
more  Stations ,  at  every  one  whereof  are  formed  many  Triangles,  whereof 

DHW^  w.  ,Ang  fkarc  alw“ys  §‘ven>  ^cb  fu&ceth  to  find  out  the 
Diftances ,  both  to  and  betwixt  any  Places  propofed. 

ObieasEAmBPlC  dTfikT  retired  to  teprefeht  in  Proportion  the  %  l8. 
nA  u  c  l’  T  F’ Ij K}  L*  1 0  cl°  whlch  >  1  take  two  Stations  A 
f°  thp  thf  Dlftance  betwixt  them  may  be  actually  meafured  by  Feet, 
Fathoms,  or  Perches,  upon  the  Ground,  fu^pofe  3  so  Perches,  which  fet 
down  in  your  Note,  and  fo,  that  A  and  B  he  taken  long  enough  to  make 
a  Common  Bale,  fit  for  all  ihc  Triangles  enquired  after.  Firft  tlfen,  placing 
JJ““riTUpCnt  (whether  it  be  a  Semicircle,  Quadrant,  or  Circle)  uponA^ 
direa  the  Beginning  of  the  Divifion  upon  the  Line  A  B  ,  where  by  the 
Skrew  or  other  means  fix  the  Inftrument  fall ,  that  it  may  not  turn  -then 

Bl'D  and  BAT"",:1  iW BAL’  ^K.BAf!  bT?,  BAe" 

^nrMr  d  B  -C’  whlc,h  nfct  down  uPon  Your  Note  one  after  another. 
Secondly,  removing  your  Inftrument  to  B  ,  lbt  the  Beginning  of  the  De - 

nf  tak^.tke..A"g,cs  ABC,  A  BD,  ABE,  A  B  I,  ABF, 

*  Lf  D  Whlch  letd?wn  Iikewife  upon  your  Note.  Then  having 

ruff  S^  i  °f  ^aPer »  and  having  by  you  a  convenient  Scale,  Line  of 
Chords,  Circle,  or  Protraaor,  draw  a  Line  below  upon  the  Sheet,  as  you  fee  t q 

Pni’ntTd  fr°’m  t/he,Scca,Ctake  3'5?  Pcrcbcs>  and  fetjt  from  *  to  find  the  9' 

Point  b ,  fo  is  a  b  the  Stationary  Line  whereon  the  Angies  are  to  be  placed , 
thus ,  upon  a  from  the  Line  a  b  fet  off  the  Angles  b  a  /,  ba i,  baf,  ba  L 
bae,  bad^ndbac,  and upon  b  from  the  Line  ba  fet  off  the  Angles  4*  c! 

*bd,  abe,  aki,  abt,  abk ,  abl:  So  upon  the  Paper,  you  have  the 

thrConT^^C  r!%%  ‘T  k  i  anfwcrabIe  t0  the  Places  upon 

Salp  f  d7 R*  E,F>  JVK’  LJ  a^dbY aPair  of  Compaffes,  and  th.c fame 
rChCS  haly°U  fet  °c  tb  y°  Perchcs>  YOU  may  meafure  the 
Diftances  from  ay  or  b,  to  any  of  the  aforefaid  Places,  and  the  Diftances  of 
one  Place  from  another,  as  from*  to*/,  from  t  to/,  from*  to  ^  &c.  And 
it  you  were  to  defenbe  more  of  a  Country,  beyond  thefe  Places ,  from  any 
two  Places,  as  from  c  and  * ,  which  you  may  make  your  Stationary  Line  3 
firft  from  one,  as  at  c,  draw  Lines  to  thefe  new  Places,  and  then  inter  left 
thernagain  trom^ ,  and  you  may  accomplifh  your  defire. 

After  thU  manner,  you  may  deferibe  the  Plain  of  any  City,  or  othew 
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Of  Spherical  Trigonometry  ,  or  tbe  Calcu¬ 
lation  of  Spherical  Triangles. 


Section  I-. 

YOu,  that  defire  to  be  Calculators  of  Spherical  Triangles ,  ought  to 
have  fome  competent  Knowledge  in  the  Circles  of  the  Sphere  or 
Globe ,  which  will  be  fufficiently  explained  in  the  next  Chapter, 
without. which,  . it  is  iropoflible  you Thould  dq  much  m  this 
Doftrin  ,  therefore  in  this  place  I  will  touch  only  fuch things,  .more nearly 
concerning  Trigonometry  it  telf  in  Sphericals  :  And  then  after :  the  Pe™Pa* 
the  next  Chapter,  you  will  perceive  the  Ufes  and  Advantages  of  thisDo- 
ftrin. 

I.  You  were  taught  fome  Definitions,  concerning  both  Plain  and  Sphe¬ 
rical  Triangles  together,  in  the  Eight  fir  ft  Propofitionsofthe  Full  Sefhon 
of  Tlain  Triangles',  you  muft  know  further  .  That  the  Sidcs  of  Sphencal 
Triandts  are  the  Arches  of  a  Great  Circle  of  the  Sphere  or  Globe,  every 
one  of  thofe  Sides  being  feverally  Iefs  than  a  Semicircle. 

II  A  Great  Circle  is  that  which  divideth  the  Sphere  or  Globe  into  two 
Equal  Parts ,  fo  that  it  is  diftant  from  its  Poles  every  where  by  a  Qyadrant, 
or  a  Quarter  of  a  Circle*,  fuch  are  the  Hur^on,  the  Meridian,  the  E^i- 
nettial,  the  Ecliptic^  &c.  on  the  Globe. 

III.  You  were  taught  before  in  Plain  Trigonometry ,  That  the  Meafure  of 
a  Plain  Right-lined  Angle ,  was  fo  much  ,  as  the  Degrees  and  Parts  of  a 
Circle  deferibed  upon  that  Angular  Point  on  a  Plane ,  arndc1I}tercePt^in,' 
tvvixt  the  Sides  of.  the  Angle ,  would  come  to.  But  thefe  Spherical  Augles 
deferibed  naturally  upon  the  Globe,  and  intercepted  by  two  Parts  of 
Great  Circles,  between  the  Sides  of  the  Angle  drawn  forth  unto  Quadrants, 
are  meafured  by  an  Arch  of  a  Great  Circle  delcribed  upon  the  Angular 
Point  on  the  Globe  or  Sphere. 


IV.  If 


Se&.  i.  Of  Spherical  Trigonometry .  I0I 


thC  P0fo0f  “Other  Great  Circle, 

V.  A  Spherical  Triangle,  is  either  Quadrantal ,  or  not  Quadrants!. 

VI.  A  Quadrantal  is  that  which  hath  one  Side,  or  Angle  at  the  leaft 

equal  to  a  Quadrant,  and  is  either  Manifold ,  or  Single  S  ’  "  * 

. A  Manifold  Quadrantal ,  hath  either  three  Right  Angles  and 
three  Sides  equal  to  Quadrants,  or  . two  Right  Angles  c  j 

eppofite  to  thofe  A„$s,  Quadrantf° Bufof  M  w  ^tnot’ 

treat,  as  little  to  our  purpole.  Only  of.  not 

VIIL  A  Single  Quadrantal ,  which  hath  one  Side  only  a  Quadrant  or 
one  Angle  only  equal  to  a  Quadrant.  y  ^  *  >  or 

a  Single  OuaXantf/'  wh^f ’’p"8^  Spherical  Triangle ,  hath  annexed  toir 
Triangle^  ’  whofe  Parts  agree  with  the  Parts  of  the  Right-angled 

two  Obtufe  A^ple  ight  a|n?!fd  Tr‘anf le  ’  hath  cithct  two  Acute  Angles ,  or 
two  Obtufe  Angles;  or  Iaftly,  one  Acute,  and  the  other  Obtule. 

all  hs  Sides ftreraUy^eff thanQgad Ja*n t tw0  Acute  Angles,  hath 

taFjr  f  Right-angled  Spherical  Triangle,  having  two  Obtufe  Angles 
hath  alfo  two  Sides  oppofing  them,  greater  than  Quadrants,  and  the  third’ 
Side  oppofite  to  the  Right  Angle  IelTer  than  a  Quadrant. 

*nrL  a  A,  RiSht-angJed  Spherical  Triangle,  having  an  Acute  and  an 
Obtufe  Angle,  hath  the  Side  fubtending  the  Acute  Angle  IelTer  than  a 
Quadrant ,  and  the  other  two  Sides  greater  than  Quadrants. 

of^fteaITrian8,e’  notC^-ad^al,  is  that  which  hath  none 
ts  .  ides  a  Quadrant,  nor  any  one  of  its  Angles  equal  to  a  Quadrant  • 
and  this  is  commonly  called  an  Oblique-angled  Spherical  Triangle.^  9 

rSphuCricaI  TrianSIe>  either  confifts  of  pure 
Acute  or  Obtufe  Angles,  or  of  them  mixed  together.  P 

XVI.  In  Obtufe-angled  Spherical  Triangles,  the  Angle  that  is  neareft 
the?Thev'bro0fath^ftrant’  the  Side  fubtending  it ,  are  doubtftil ,  whe- 
declMe  tyhe  fame.h  f  ’  “  d‘V“S  kmds’  eXccpt  ,he  Accompt  or  Pofition 
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yvil  The  other  two  Angles,  not  fo  near  Quadrants,  are  always  of 
the  fame  kind  with  the  Sides  iubtending  them;,  therefore  of  what  kmd  the 
one  i5,  it  appeareth  alfo  of  what  kind  the  other  is. 

wtii  Tf  anv  Angle  of  a  Triangle  be  nearer  a  Quadrant  than  the  Side 
:fuSg  it  , 1 Sides  thereof  (hall  be  of  one  kind ,  and  the  third  leffer 
than  a  Quadrant. 

XIX  But  if  any  Side  of  a  Triangle  be  nearer  a  Quadrant  than  the  Angle 
Tubtended  thereby  ,  two  Angles  thereof  {hall  be  of  the  fame  kind,  and  the 
third  greater  than  a  Quadrant. 


Section  II. 

Hitherto  of  the  Kinds  and  Affeftions  of  Spherical  Triangles  ,  1 
will  now  come  nearer  to  their  Calculation,  which  is  nothing  elie, 
but  the  finding  out  of  an  unknown  Part  from  tjiree  given,  by 
help  of  the  <3 olden  Rale  Vroymim. 

I  (hewed  you  before,  how  the  Four  Terms  of  a  Proportion  may  be  al- 
tered,  and  how  any  of  the  Terms  may  be  put  in  the  laft  Place ,  which  is  of 
that  confequence ,  that  I  think  fit  to  fet  it  down  again ;  as  fuppofe  this  Pro- 
portion  were  given.  As  the  Tangent  of  one  Evtream,  »  the  Sine  of  the 
Mean-  f.  is  the  Radius,  to  the  Tangent,  of  the  other  Extresm ;  and  marked 
with  thefe Letters,  A  .  B  ::  *  .  b  This  Proportion  may  be  varied  thus, 
B  .  A  :  '•  b  •  a  Or,  a  .  b  ::  A  .  B  Or,  b  .  a  : :  B  .  A 
And  it  matters  not  how  the  Middle  Terms  ftand. 

The  Spherical  Triangles  to  be  thus  Calculated ,  arc  only  the  Single  Qua- 
drantal ,  and  the  Not  Qijadrantal ,  orOblique. 

AH  Spherical  Triangles  are  Calculated  by  the  help  of  Four  Axioms, 
and  by  continuing  the  Parts  to  Quadrants,  which  being  demonftrated  mmany 
Books ,  I  will  not  now  trouble  you  with  more  that  the  naming  them. 

Axiom  I.  In  all  Spherical  Triangles,  whether  Quadrantal  or  no,  tho 
Sines  of  the  Sides  are  proportional  to  the  Sines  of  their  oppofite  Angles. 

Axiom.  II.  In  al!  Right-angled  Spherical  Triangles ,  having  the  fame 
Right  Angle  at  the  Bafe,  the  Sines  of  the  Hypothcnufes  and  Perpendiculars 
are  proportional. 

Axiom  III.  In  all  Right-angled  Spherical  Triangles,  the  Sines  of  the 
Bafes,  and  the  Tangents  of  the  Perpendiculars,  are  proportional. 
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enefidc*  being^ made  Tiiangics^eithc^RTghTor^ObHquc-angled^ 

^"Sent  of  Half  the  Sum  of  the  Cafes  of  the  Bafe 
To  the  Tangent  ot  Half  the  Sum  of  the  Leas  •  ! 

^SetheTangcntof  Half  the  Difference  of  the  Legs, 

SCnt  °f  half  thc  Difference  of  the  Cafes 


/ - -  “*• 

|3®W©fPheri“l  Tr‘an.g|cs»  of  what  Nature  foever,  arc  Calculated  bv 
foregoing  Axioms,  only  that  Cafe,  where  Tlmee  “  deS  ■  I 
jTJL  8‘'|T  I,  fi  A?  S'C’  eVhich  ‘  "'Uldcrivcr  apart. 

Quadrantals,  Triangles,  or 

Lord  %  and  then  deliver  the  Calcs,  and  Varieties,  wiilf ExJmp'el  V 

equal  to  a^uach-antarffnd  thatis^u'it^lcft^uras'b  ’  "’h|CrCof  ,onc  °"Iy  is  or 

the  other  five  not  Quadrants  are  only  taken  notice  of  8  k"0'Vn)  ani1 

BC  the  Hypothcnufc ,  B  the  Angle  at  the  Bafe  ’.nrlrl  1  7 

Perpendicular,  and  in  a  moment  you  may  IcaJn  ,’h‘e  Pa««  b  l"8f  ”  C 
the  Letters,  and  viewing  of  Figure  j.  All  which  ■>  ^  hut  naming 

ftinguifhed  by  thc  immediate  Scquency  (or  followin'-^  ^/h  ^  lCC  la 

Not-icquency  of  them  q ]  k  tol!owins)  or  the  Parts,  or  the 

IriingleABC.  „  A 

4.  Take  notice,  that  in  this  wav  the  Sidec  R  A  ha  ,  , 

Angle,  are  taken  limply,  that  is  to  lav  'thefe  tt  P  C  A’ ncxt  R^ht 

but  the  Angles  Band  C,  and  the 

Complements ,  (  or  Difference  to  a  Right  An<dc  )  n„d 

Parts  more,  five  in  all.  Of  thefe  five  (as  hef^'wh  th  c  makes  thrce 

dients,  whereof  two  are  given,  and  one  demanded  iCC  ^  °nC?  In§rc‘ 

Or  they  fall  to  be  feparated  a  funder  TrS  *  Wothc  Ex«cams. 
removed  from  tho-third,  which  is  to  be  accounted  the  Intermediaf^aHfTS  1  ’ 

count  . 
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count  B  A  the  Intermedial,  then  is  C  and  B  C  the  Oppofites  ^  if  C  the  hue 
medial,  then  is  B  and  B  A  the  Oppofites ;  if  B  C,  then  is  B  A  and  C  A  O,  ro- 
lites*,  if  B  be  an  Intermedial, then  is  C  A  and  C  the  Oppofites.  And  this  is  very 
well  exprefled  by  Dr  Newton, in  his  Geometrical  Trigonometry ,by  this  Table. 


Mid.  Part. 

Extreams. 

Oppofites. 

BA 

B  C  A 

C  B  C 

C  A 

BA  C 

BC  B 

C 

CA  BC 

B  BA 

BC 

C  B 

B  A  C  A 

B 

1  BC  BA 

|  CA  C 

Where  the  firft  Column  is  to  be  accounted  the  Means ,  or  Middle  Parts , 
jhe  fecond  the  Extr earns  conjunct  ,  and  the  third  is  the  Oppofites,  or  Ex. 
tr earns  disjunft. 

Out  of  the  former  Axioms  are  gathered  thefc  two  Rules : 

Rule  i. 

iAs  the  Radius , 

To  the  Tangent  of  one  of  the  Extreams  conjunft  : : 

So  the  Tangent  of  the  other  Extream  conjuntt , 

T 9  the  Sine  of  the  middle  part. 

Rule  2. 

tsAs  the  Radius, 

To  the  Co  fine  of  one  of  the  Extreams  disjunfl  u 

So  the  Co-fine  of  the  other  Extream  disjunft, 

T o  the  Sine  of  the  middle  part. 

Therefore  if  the  Intermedial  (or  middle  part)  be  fought,  the  Radius  mud 
be  in  the  fird  place ,  if  either  of  the  Extreams ,  the  other  Extream  mud  be 
in  the  fird  place. 

Only  Note ,  That  if  the  Intermedial  ( or  middle  part)  or  either  of  the  Ex¬ 
treams  adjacent,  or  (conjunft)  be  noted  with  Comp,  in  the  Circular  parts  of 
the  Triangle ,  indead  of  the  Sine  or  Tangent,  you  mud  ule  the  Co-fine,  or 
Co-Tangent  of  iuch  part  or  parts. 

If  either  of  the  Oppofite  Extreams  (or  Disjunct)  be  noted  with  its  Comp. 
indead  of  the  Co  fine,  you  mud  ule  the  Sine  offuch  Extream. 

Fr\.  I.  As  for  Example,  In  Figure  i,  if  the  Angle  at  B  be  230  30',  (the  Angle  of 

the Ediptick  and  Equinoctial)  and  BC  apart  of  the  Ecliptick  34°  4°',  and 
C  A  the  Declination  be  required.  I  confider  the  three  Ingredients,  which  are 
B,  B  C,  and  C  A,  and  find  B  and  B  C  to  be  removed  from  B  A,  therefore  B  A 
is  the  Middle  Part,  and  B  and  BC  are  the  Oppofites  disjoyned  ;  and  then, 
by  the  fecond  Rule,  As  the  Radius,  to  the  Co-fine  BC^  fi  the  Co-fine  B, 
to  the  Sine  C  A :  But  you  are  bid  to  take  the  Complements  of  B  and  B  C  * 
therefore,  as  in  the  following  Work , 

t/fs  Radius  .  /?.  BC  w  fi*  B  -  ft.  B  A 

t/34 
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Radius , 

to  Sine  BC  3  4°  40' : 
So  Sine  B  23 0  30', 

to  Sine  C  A  130  7'. 


10,000000 

9,754960 

9,600699 

*9>3  556S9 


Suppofe  BC  340  40',  or  to  be  40  40'  of  b’,  and  B  to  be  the  Angle  of  the 
greateft  Declination  230  30' ,  I  add  B  C  and  B  ,  and  it  makes  19)355659 , 
from  which  I  take  the  Radius,  and  it  leaves  9, 3  5  56  59,  the  Sine  of  i3°7'- 

This  would  be  fufficient,  but  that  I  am  refolved  to  be  plain,  and  to  make 
all  eafie,  and  therefore  I  will  fet  down  Rules  and  Examples  in  ail  the  Sixteen 
Cafes  of  Right-angled  Spherical  Triangles,  taken  from  the  former  Directions, 
which  will  be  fufficient  for  the  young  Practitioner ,  ’till  he  be  able  fully  to 
underftand  what  goes  before.  Therefore  for  the  Refolution  of  all  thefe 
fort  of  Right-angled  Triangles  take  notice,  that  for  the  Data ,  or  Things 
given  ,  there  can  be  but  fix  forts ,  viz.. 

I.  The  Hypothenufe  and  a  Side  given  :  1.  To  find  an  Angle  oppofite. 

2.  The  other  Side.  And  3 .  The  Angle  comprehended. 

II.  The  Hypothenufe  and  Angle  adjoyning  being  given:  1.  To  find  the 
Side  oppofite  to  the  Angle.  2.  The  Side  adjoyning  to  the  Angle.  3.  The 
other  Angle. 

III.  By  a  Side,  and  the  Angle  oppofite  to  it,  given :  To  find,  1.  The  Hy¬ 
pothenufe.  2.  The  other  Angle.  3.  The  other  Side. 

IV.  By  a  Side,  and  the  Angle  adjoyning,  given :  To  find,  1.  The  other 
Angle.  2.  The  other  Side.  3.  The  Hypothenule. 

V.  By  both  the  Sides  given :  To  find  ,  1.  The  Hypothenufe.  2.  Either 
Oblique  Angle. 

VI.  By  both  Angles  given  :  To  find  ,  1.  The  Hypothenufe.  2.  Either 
of  the  two  Sides. 

Therefore  when  any  Queftion  is  propofed  in  Right-angled  Spherical  Tri¬ 
angles,  it  will  fall  upon  fome  of  thefe  Six  Propofitions ,  and  the  Data 
(which  mull  be  two)  to  feek  a  Triplicity  in  the  four  firft  Propofitions ,  and 
a  Duplicity  in  the  two  laft ,  which  makes  in  all  Sixteen  Cafes.  Therefore 
fuppofe  the  Triangle  ABC,  Figure  2,  were  propofed  ,  where  let  B  repre-  Fig.  2. 
fent  the  Equinoctial  Point,  or  Angle  made  betwixt  the  Equinoctial  and 
Ecliptick,  230  36',  and  let  B  C  be  a  Part  of  the  Ecliptick  340  and  40', 
or  the  40  and  40'  of  Taurus ;  let  B  A  be  the  Right  Afcenfion  of  the  Sun 
320  23',  CA  r.hc  Declination  i3°7r ,  and  C  the  InterfeCtion  of  the  Ecli¬ 
ptick  and  Meridian  70°  19'.  Now  if  any  two  of  thefe  be  given  to  find  the 
reft,  you  may  by  the  former  fix  Propofitions,  and  thefe  following  Cafes, 
xefolve  them  and  the  like  with  much  cafe. 


P 
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Prop.  I.  By  the  Hypcthennfe  and  Side  given , 


i  To  find  an  Angle  oppofitc.  Example. 

«•»!&  *>*»•  ,88». 


Si.  B  C  .fi.  CA  ::  R  .  fi.  B 


Refts  ft.  of  B  230  30f 


9,600699 


2.  To  find  the  other  Side.  Example. 

SBC,  c  ,  .  o  *  From  R  and  M-y7.BC  34°4°'  19,915122 

Glvc"  i  C  A.  Sousht  B  A’  Take  co-fi.  C  A  1 3°  7'  _9*3  85^9 

Co-fi. CA .  co-JiBC: :  R  .  co/.  BA  Rcftsc<’'-/''  B  A  32°  23'  9,926605 


3 .  To rta  Angle  comprehended.  Example. 

SBC,  c  From R and /•. C A  1 3 ° 7' 

Glvcn  JCA.  Sou§htC  Taket.ofBC34’  4o' 

rr*  /T  t>  rr  Reds  co-fi.  C  70’  19' 

Tan. BC  .  r.CA  ::  R  .  co-fi. C  J  '  * 


9,926605 


19536738- 

9,839837 


Prop.  II.  By  the  Hypothenufic  and  Angle  adjoyning , 

1.  To  find  the  Side  oppofite  to  the  Example. 

Angle.  To  Sine  BC  34°  40'  9>7549<$o 

~  ^  SBC,  r  ,  r.  K  Add  the  SineB.230  30'  9,600699 

Given  s  ^  Sought  C  A.  _ - y-Z 

<-  p  ,  Refts  the  Sine  C  A  1 30  7'  -19,355659. 


R  .  fi.BC  ::  ft.  B  .Ji.CA 


2.  To  find  the  Side  adjoyning  to  the  Example. 

<zs4n?lc.  From  R  and  co-t.  B  C  34°4o'  20, 160162 

Given  TrC>  Sought  BA.  Tahc  co-fi,  B  23°  30'  ^962398 

^  '  Refts  co-t.  B  A  320  23'  10,197764 

Co-fi.  B  .  R  : :  co-t.  .  co-t.  B  A. 


3.  To  find  the  Angle  adjoyning  to  Example. 

the  other .  T o  co-fi.  B  C  3  40  40'  9,915122 

Given  -5®  G’  Sought  C.  Add  the  Tangentof  B  23« 

<-  ^'Rul(  Refts  ce-f.  C  70°  19'  29,553424 

R  .  co-fi.  B  C  ; :  /.  B  .  co-t.  C. 
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Prop.  Ill,  By  a  side  and  ^Angle  oppofite, 


I.  To  find  the  Hypothemtfe. 


r  r  A  J  _  example. 

Given  <  '  ’  Sought  BC.  ^  anc^A  CA  13°  7'  19,355659 

'Rule.  lakC  B  230  3°'  9,600699 

As  fi.  B  .  ft  C  A  ! :  R  .  fi.  B  C.  Remains  ABC  34°  40'  9,75496c 


2.  To  find  the  other  Angle.  ! 


Example. 


Given  k  CrA>  Sought  C.  From  R  and  co-fi.  B  230  30'  19,962398 

Rule.  Takeco-/.  CA  ,5'  7'  9,988519 

Co-f!.  C  A  .  co-fi.  B  : :  R  .  fi.C.  Reraains  fi  C  70"  19'  9,975879 

5 .  To  fird, be  other  Side. 

Given  <  o  ’  SoughtBA.  ^om  R  and  t.  C  A  13°  f  19,367382 

‘  Take  the  /.  of  B  230  30'  9,638502 

T*».B  .  t.  CA  ::  R  ./.BA.  Refts  the/,  of  B  A  32' 23'  9,729080 

Prop.  IV.  By  u  Side  and  an  single  adjoynina. 


i.  To  find  the  other  Angle. 


Example. 


r  d  a  6  .  , ,  ,  example. 

Given  ?  B  ’  s°ught  C.  Add  the  £  of  B  23 0  30'  9,600699 

C  u *  lo  w-/i.BA  u°  fi.  y 

Rule.  J  3  23  9>9^59  J 

R  .  B  ::  «-/.BA  .  co-fi,  C.  Rcfts  C0'fL  C  70°  19'  ^9,527290 


2.  To  find  the  other  Side. 


Given  3BAj  Sought  C  A.  Add /.  B  A  320  23' 
ZBk  Tot.B2V3o' 

R  .  fi.  B  A  : ;  t.  B  .  t.  C  A.  tm  C  A  1 3°  i 


Example. 


957^8825 

95638302 

^95367127 


3.  To  find  the  Hypothemtfe.  Example. 

Given!  A>  Sought  BC.  Add  w-t.  BA  32°  23'  io,i97766 

C  Rule.  Toco-/.  B  23"  30’  9,962398 

R  •  «-t.  BA:;  co-/.  B  .  co-t.  B  C.  Rcfe  co  u  B  G  340  40'  4-9, 1 60 1 64 
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Prop.  V. 

By  both  the  Sides , 

1.  To  find  the  Hypothenufe. 
Given  ^CA  Sought  B C. 

Example, 

Add  co-fi.  BA  32°  23' 

To  cofi.CA  1 30  7' 

9,926591 

9,98^519 

Rale. 

R  .  co-fu  BA  : :  co.fi  C A .  co-fi  BC. 

Refts  cofi.  BC  340  40'- 

I'9)9I51 10 

2.  To  find  cither  of  the  Angles.  I 

GivtnlcA.  Sou8ht  B-  ' 

Rale. 

Sk  BA  .  r.  C  A  : :  R  .  t.  B. 

Example. 
From  R  and  t.  C  A  1 3°  7' 
|Takc  the  fi.  B  A  320  23' 

J  Refts  t.  B  230  30' 

19,367382 

9,728825. 

9,638557. 

Prop.  VI. 

By  both  the  Angles, 

I.  To  find  the  Hypothenufe. 
Given  ^  Sought  BC. 
Rale. 

Tan.  B  .  R  ; :  co-t.  C  .  co-fi.  BC. 

j  Example. 

From  Randco-f.C  70°  19' 
[Take  t.  B  230  30' 

j  Refts  co-fi.  B  C  340  40' 

19^53547 

9,638302 

9>9i524S 

2.  To  find  a  Side. 

Given  Sought  C  A. 

Rule. 

As  ft.  C  .  co-fi.  B  : :  R  •  co-fi.  CA. 

Example. 

FromR  and  co-fi.  B  230  30' 
Take/?.  C  70°  19' 

Refts  ce-fi.  CA  13°  7f 

19,962398 

9,9i3852 

9,988546 

Thus  by  fix  Propofitions  of  two  Parts  given ,  you  may  find  any  Part  in 
a  Right  Angled  Spherical  Triangle  of  any  of  the  fixteen  Gales,  with  much 
calc,  and  dearnefs. 

For  Example. 

If  a  Queftion  were  given  where  the  Hypothenufe  was  30°,  and  one ■  of 
the  Sides  or  Bafe  270  54'  (  for  you  may  account  either  Side  for  the  B«ue) 
to  find  out  the  Angle  comprehended  betwixt  them.  Firft  draw  the  form 
of  a  Triangle  ,  as  in  Fig.  3 ,  mark  tbe  bY  a  frTlailrL!nc’  „  tbe  .  rt 
fought  by  a  Cypher  placed  upon  it  •,  then  Peeking  which  of  the  fix  Proportions 
the  Data  will  relate  to,  you  will  find  it  Prop.  1.  and  C*/f  3.  and  the  Rule 
to  be,  At  Tang.  BC  .  Tang.  BA  ::R.  co-fi.  B.  which  you  may  work 
as  by  the  Example  following. 


Fiona 
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From  Radius,  and  Tangent  B  A  270  54'  19,723844 
T ake the  Tangent  BC  30°  00'  9,761439 

Refts  Co-fine  B  23s  30'  (the  Angle  fought):  ""9,962405 

Laftly  to  finifh  the  Do&rincof  Right-ang/edTriangles ,  certain  Cautions 
are  t<tbe  given  and  oblerved ,  as  follow. 

Firft,  That  if  the  Angle  fought  for,  be  Acute,  then  the  Sine  orTan-- 
gent  thereof  reprelents  it  truly  ■,  but  if  itbeObtufe,  then  youmuft  take  it 
from  1800,  and  the  Remainder  is  the  Angle:  Which  muft  be  obfervedin 
all,  the  Reafon  being  ,  that  to  every  Sine-  and  Tangent  a  double  Angle  is 
anlwerable ,  one  Acute ,  the  other  Obtufe.  And  the  fame  Rule  ferves  for* 
the  Sides  likewife ,  by  the  like  Reafon. 

Secondly,  For  knowing  whether  the  Angles  fought  for  be  Acute  or  Ob¬ 
tufe,  or  whether  the  Sides  fought  be  greater  or  lelTerthan  180  Degrees, 
obferve  the  following  Rules,  appropriate  to  the  6  Propofitions  and  16  Val 
neties ,  as  they  have  been  before  taught,  and  there  fet  down. 

I.  In  Prop.  I.  Variety  1.  you  (hall  know,  whether  the  Angle  fought  be 
Acute  or  Obtufe-,  for  if  the  Side  given  be  lefs  than  a  Quadrant,  thin  the 
Angle  fought  will  be  Acute  ;  if  otherwife,  Obtufe. 

II.  In  Prop.  I.  Var.lt  the  fought  Side  will  be  lefs  than  a  Quadrant,  if 
the  Hypothenule  and  the  Side  given  are  lefs  than  Quadrants ;  bit  it  (hall  be 
greatei  than  a  Quadrant,  if  the  Hypothenufe  be  greater  than  a  Quadrant. 

L  HI-  .  fry- L  Var-  3-  the  Angle  fought  will  be  found  Acute  or  Obtufe 
by.  the  laft  Obfervation. 

r  Wu  -m  7\°l’  I’, if  the  AnS,e  §iven  be  Acute,  then  the  Side 

iought  will  be  Ids  than  a  Quadrant  if  Obtufe,  then  greater. 

V.  In  Prop.  II.  Var.  3 .  the  Angle  fought  will  be  Acute ,  if  the  Hypo¬ 

thenufe  be  lefs  than  a  Quadrant,  and  the  given  Angle  Acute  3  but  it  will  be 
Obtufe ,  if  the  Hypothenute  be  lefs  than  a  Quadrant ,  and  the  Angle  given 
Obtufe  j  or  contrarily.  & 

VI.  In  Drop.  HI.  V ir.  t  .  the  Hypothenufe  will  be  lefs  than  a  Quadrant 
if-  the  other  Angles  be  both  Acute,  or  both  Obtufe ,  or  if  the  Sides  be  both 
of  one  kind. 

VII.  In  Prop.  III.  Var.  2.  the  Angle  fought  will  be  Acute ,  if  the  Hypo¬ 
thenufe  be  lefs  than  a  Quadrant ,  and  the  other  Angle  Acute. 

Vin.  In  Prop.  III.  Var.  3 .  the  Side  fought  will  be  lefs  than  a  Quadrant, 
it  the  Hypothenufe  and  the  Side  given  be  lefs  than  Quadrants.  IX.  In 


Of  Spherical  Trigonometry. 


Chap.  IV. 


Sedl.  4. 


Of  Spherical  Trigonometry . 


IX.  In  Prop. IF.  Far.  1.  the  Angle  fought  will  be  Acute,  if  the  given 
Side  be  ldfer  than  a  Quadrant ;  if  greater,  Obtufe. 

X.  In  Prof.  IF.  Far.  2.  if  the  given  Angle  be  Acute,  then  the  Side  fought 
will  be  Idler  than  a  Quadrant  •,  if  Obtufe ,  greater. 

XI.  In  Prop.  IF.  Far.  4.  the  Hypothenufe  will  be  Idler  than  a  Quadrant, 
if  the  given  Angle  be  Acute,  and  the  Side  lefs  than  a  Quadrant^  and  the 
contrary. 


Section  IV. 

The  Calculation  of  Oblique-angled  Spherical  Triangles. 

rHe  Calculating  Oblique-angled  Spherical  Triangles  is  compre¬ 
hended  in  feven  Problem ;,  according  to  the  leven-fold  Variety 
of  the  four  Parrs  Ingredients  into  the  Queftion,  as  appeareth  in 
this  little  Table. 


XU.  In  Prop .  V.  Far.  1 .  the  Hypothenufe  will  be  lefs  than  a  Quadrant , 
if  the  Sides  be  either  of  them  greater,  or  either  of  them  lels  than  a  Qua¬ 
drant  •,  and  contrarily  Obtufe. 

XIII.  In  Prop.  FI.  Far.  2.  the  Angle  fought  will  be  Acute,  if  the  oppo- 
fite  Side  be  lefs  than  a  Quadrant  Obtule,  if  greater. 

XIV.  In  ‘Prop.  FJI.  Far.  3.  the  Hypothenufe  fought  for  will  be  Id's  than 
a  Quadrant,  if  both  the  Angles  given  be  either  feverally  Acute  or  fevcrally 
Obtufe ;  but  it  will  be  greater  than  a  Quadrant  if  the  one  be  Acute  the  other 
Obtufe. 

XV.  In  Prop.  FI.  Far.  2.  either  of  the  Sides  fought  fhall  be  lefs  than  a 
Quadrant,  if  the  oppofite  Angle  be  Acute  *,  greater,  if  Obtufe. 

But  thefe  Obfervations  need  not  be  regarded ,  when  you  (hall  be  well 
verfed  in  the  Sphere  or  Globe. 

Thus  you  have  feen,  how  Right  Angled  Spherical  Triangles  and  Quadran- 
tals  are  to  be  Calculated  :  I  come  next  to  Oblique  ones ,  or  not  Qua- 
drantals. 


Section 


‘•‘VV,  wmt.  la  IV  lay. 

Oppofite  to  two  Sides  •,  &  contra. 


In  an  Ob¬ 
lique-ang¬ 
led  Spheri¬ 
cal  Triangle 
the  four 
Parts  Ingre¬ 
dients  into 
the  Quefti- 
on  are  ei¬ 
ther 


f  An  An-  ,  „  , . 
‘Three  Tides,  |  gle. 
and  then  \ 
there  is  1  Or  the  ? 
f  Pure,  and  fought  either  J  Cafes  of  ^Probl.z. 
J  that  either  " '  Ithc  Bafe.  ^ 

j  Or  three  Angles  which 

I  are  reduceable  to  three 

1  l  Sides. 


I  Or  not  Op-  | 
|  pofite  two  j 
I  to  two,  theq 
I  Parts  given  I 
bbeing  either  I 


fOne  Ingredi-T 
I  ent  is  remo-C  j 

I  1  r  >  / 


j  gle,  J 

wherein  ^ 
]  Or  notPure,  either  I 

wherein  the  I  I 

I  Order  of  I  I 

1  Ingredients^  ^ 

j  begins  with  I 
t  either  I  f 


I  ent  is  remo 

f  An  An-  J  v,ed  f'<>m 
I  three. 


]  Or  all  four  " 
j  Ingredients  C 
j  follow  immc-( 
Ldiately. 


j  fOnc  Ingrediy 

j  I  ent  is  remo-  C 

j  Or  a  !  ved  from  f 

Side ,  |  three. 

!  wherein  fl  , 
(.either  °r  a11  four  ^ 
Ingredients  C. 

follow 

tdiately.  J 
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Problem  I. 

In  an  Oblique-Angled  Triangle ;  of  Four  Parts  oppofed ,  Two  to  Two  , 
viz.  Two  Angles  and  Two  Sides ,  any  Three  being  given ,  to  find 
the  Fourth , 

T His  is  the  very  fame  with  the  firftj  Axiom,  Sett.  II.  hereof,  of  Right- 
angled  Triangles ,  but  that  only  here  is  an  Oblique  Angle  in  (lead  of 
the  Right  Angle  there.  And  therefore  the  Refolution  is  performed  . by 
the  faid  firft  Axiom  of  Proportion  ,  which  was  this : 

As  the  Sine  of  any  Side , 

To  the  Sine  of  an  Angle  oppofiteto  it : 

So  is  the  Sine  of  any  other  Side  , 

To  the.  Sine  of  the  Angle  oppofite. 

Example. 

In  the  Oblique-angled  Triangle  BCD  ;  of  thefe. Four  Parts ,  B,DC,D,  and 
BC-,  let  any  Three  be  given ,  and  the  Fourth  be  fought  for ,  fuppoje  B  C. 

As  ft.  B  47°  34'  >  9,868093  (0 

Toft.  DC52°3':  9,896828  (2) 

So  is/.  D  3 4°  3 $>',  9>7 54777  (3) 

2d  and  3^  added  19,651605  (4) 

To  the  /.  BC  37°  25<*  9j7^3512  Cs) 

Having  fet  down  the  Proportion,  and  found  the  Logarithms  by  theCanon, 

I  add  the  fecond  and  third  Terms,  which  make  19,651605,  and  fubttaft 
from  that  the  firft,  which  is  9,868093 ,  and  it  leaves  9,783512,  the  Sine 
of'37°2«',  for  the  Side  B  C.  ,  . 

But  if  vou  fhould  defire  to  avoid  Subtraction  ,  it  is  but  taking  the  Arith¬ 
metical  Complement  of  the  Logarithm  of  the  firft  Term ,  and  adding  all 
together ,  it  will  be  the  fame.  Now  the  Arithmetical  Complement  of  any 
Logarithm  is  the  Remainder  to  10  ,  as  of  9,868093  the  Arithmetical  Com- 

^Thi^being  Vnderftood ,  and  that  by  altering  the  Proportion  any  other 
Side  or  Angle  may  be  found, for  if  it  be,  As  ft.  B  .  ft.  D  C  : :  Ji.  D  .  /•  B  C, 
it  will  be, As  /.D  .  ft.  BC  ::  /.B  .  DC.  Again,  ^/.DC  /•»  :: 

y7.BC  .  /.D,  or,  As  ft.  BC  ,  ft.  D  ::  /.DC  .  ft.  B,  for  finding  DC, 

D,,No?e\  That  in  the  Cafes  where  the  greateft  Side  or  Angle  is  required , 

it  is  neceflary ,  that  it  be  known ,  whether  it  be  greater  than  a  Quadrant , 

or  not--  b-vaulc  an  Arch  leffer  than  a  Quadrant,  and  the  Complement 
thereof  1:0  a  Semicircle ,  have  the  fame  Right  Sine ,  as  bemre. 
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Problem  II, 

In  a  Spherical  Triangle ,  by  Three  Sides  given,  to  find  an  Angle  ;  or 
by  Three  Angles  ,  to  'find  a  Side, 

THis  Problem  will  be  of  great  Ufe  in  Ajbononry  and  Navigation  *,  for  by 
it  the  Hour  and  Azimuth  are  found  ,  and  therefore  I  will  be  plain  both 
in  the  Rule  and  Example. 

Let  the  Angle  C  fought  be  comprehended  betwixt  the  two  Sides,  whofe  r,£-‘S- 
Sum  and  Difference  I  make  ufe  of  in  the  Example  ,  viz..  BC  and  CD: 
Therefore  fet  down  the  Arithmetical  Complements  of  the  Sines  of  thefe  two 
Sides,  viz..  B  C  38°  30' ,  and C  D  70° ,  and  B  D  the  third  Side  let  be  60 
Degrees. 

Take  the  Difference  of  thefe  Sides,  which  will  be  31°  30',  and  under 
them  let  the  third  Side ,  whereof  take  the  Sum ,  which  is  9 1°  30' ,  and  the 
Difference,  which  is  28 J  30' *,  take  the  Half  of  this  Sum,  which  is  450  45', 
and  the  Half  Difference  140  15' ,  and  let  down  the  Sines  as  you  fee  in  the 
following  Example  ;  then  add  up  into  one  Sum  thofe  two  Sines  and  the  tvjro 
Arithmetical  Complements,  and  they  will  make  19,479165,  the  Half 
whereof  9,739582  is  the  Sine  of  330  18',  which  doubled  is  66°  36'  for  the 
Angle  required.  This  Example  prattifed  a  few  times ,  will  make  all  eafie. 

B  C  38  30  Arithmetical  Complement.  Sine  0,205850 


BC 

38 

30 

CD 

70 

00 

D 

31 

30 

BD 

60 

00 

91 

30 

28 

30 

45  45  the  Half  Sum.  The  Sine  9,855096 

14  15  the  Half  Difference.  The  Sine  9,391205 

The  Sum  of  all  four  Sines  19,479165 
The  Half  Sum  9,739582 

Which  is  the  Sine  of  330 18’,  which  doubled  is  66°  36',  the  Angle  C. 

And  if  three  Angles  be  given ,  to  find  out  a  Side ,  if  in  ftead  of  the 
greateft  Side  and  Angle,  you  take  their  Complements  to  180  Degrees,  the 
Angles  will  be  Sides ;  and  Sides,  Angles ;  and  to  be  refolved  as  before. 
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Problem  III. 

Inall  Spherical  Triangles ,  whether  Right  or  Oblique-angled ,  all  the 
Three  Sides  being  given ,  to  find  out  the  C afes  made  by  the  Perpen¬ 
dicular  falling  upon  the  Side  put  for  thcBafc ,  extended  tf  need  be  ; 

and  consequently  the  Angles  and  Perpendicular  it  fclf. 

THe  Cafes  are  formed  by  this  Axiom ,  As  the  Tangent  of  Half  the  Sum 
of  the  Cafes,  w  the  Tangent  of  Half  the  Sum  ot  the  Legs  ; :  fo  is  the 
Tangent  of  Half  the  Difference  of  the  Legs,  to  the  Tangent  of  Halt  the 

D  As  in  the  Oblique-angled  Triangle  B  C  D,  Figure  6 ,  where  the  Bafe 
BD  is  equal  to  the  Sum  of  the  Cafes  BA  and  DA  :  Then  it  will  be.  As 
the  Tangent  of  Half  BD,  (that  is,  the  Tangent  of  B  A  and  D  A  divioed 
by  2)  the  Tangent  of  D  C  more  by  B  C  :: Jo  is  the  Tangent  ot  DClefsby 
B  C  divided  bv  2,  to  the  Tangent  ot  D  A  lets  by  B  A  divided  by  2 

Solikewilein  the  Oblique-angled  Triangle  6  CD  ,  where  the  Bafe  6 D 
is  equal  to  the  Difference  of  the  Cafes  D  A  and  B  A  it  will! be  As  the 
Tangent  of  Half  B  A  more  by  DA,  to  the  Tangent  of  Half  DC :  more  by 
bC -fo  is  the  Tangent  of  Half  D  C  lefsby  bC ,  to  the  Tangent  ot.  Half  b  D, 
which  is  equal  to  the  Half  of  D  A  let,  by  b  A. 

Example. 

in  the  Triangle  BCD ,  let  the  Sides  be  BC  37°25%  &  C  52=  3',  and  B  D 

B  D  is  73°  ,  the  Half  BD  is  36°  55',  D  C  is  520  3',  BC  is37°f5'? 

the  Sum  of  D  C  and  BC  is  89°  28',  and  the  Halt  of  that  Sum  is  44’ -14- 
Now  DClefsby  BC  is  14°  58',  the  Half  is  70  19%  lay  therefore  by  the 
former  Analogy ,  As  the  Tangent  of  36°  55  »  *°  the  Tangent  ot  44  4+  :: 
fo  is  the  Tangent  of  7°  19' »  "  the  Tangent  of  90  37'-  Now  if  you  add 
g°  37'  to  36°  55' ,  it  will  give  46°  32’  for  the  greater  Cate  D  A  •,  and  if  you 
fuhtraft,  it  will  give  the  lefler  Cafe  B  A  27°  18'.  ,  ,  ^  . 

Now  by  B  C  and  B  A,  one  of  the  Cafes,  the  Angle  B  is  found,  by  T,  op  1. 
Var.  3.  of  Right-angled  Triangles.  And  alfo  by  D  C  and  DA,  the  other 
Cafe  the  Angle  U  is  found,  by  the  laid  Proportion.  The  lameRclo.ution 
is  made.,  if  Three  Angles  were  given,  by  turning  the  Angles  into  Sides, 

as  in  the  laftProbicm.  ,  _  .  r 

'  jvotc,  1  have  omitted  to  fet  the  Logarithms  to  the  Parts  in  the  former 

Analogy ,  which  you  may  fupply.  _  .  ,  ,  „ 

We  have  now  clone  with  Pure  Parts',  but  if  the  Pans  given  be  no.  Pine  , 
the  Oblique-angled  Triangle  is  to  be  reduced  into  two  Right-angled  T11- 
anoles,  bv  letting  fall  a  Perpendicular  (according  to  the  Seventeenth  Pro¬ 
portion  of  the  Fil'd  Settion  of  the  Third  Chapter,  and  the  Two  Notes)  in 
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fuch  fort,  as  that  in  one  Right-angled  Triangle,  two  Parts  given  may  be 
intire,  whereof  the  one  being  an  Angle  is  to  be  noted  with  the  Letter  B 
and  the  other  a  Side  to  be  noted  with  the  Letters  B  C ,  as  in  the  Triangles 
Fig.  7,  8,  and  9,  are  to  be  leen.  This  being  done ,  the  whole  Calculation 
will  be  performed  by  the  Refolution  of  thefe  Four  Problems  following 


Problem  iy. 

In  an  Oblique-angled  Spherical  Triangle ,  of  the  Four  ingredients, 
whofe  Order  begins  with  an  Angle ,  and  One  is  removed  from  Three  • 
the  twofirfi  being  given ,  and  either  of  the  two  lag  ,  to  find  the  othet 
of  the  two  laft.  "0  J  '  .. 

AS  in  any  of  the  Three  Oblique-angled  Spherical  Triangles  ,  Fig.  7,  8,  q,  Fir. 
before,  noted  with  BCD:  5  /5  ’ A 


9- 


Of  thefe  Four  Parts ,  B ,  BC,  BCD,  and  D  \  B,BC,  and  BCD,  behm 

given ,  to  find  D.  Or ,  Bt  B  C,  and  £>,  being  given ,  to  find  BCD. 

This  is  done  by  two  Operations,  for 

1.  In  the  Right  Angle  A  BC,  there  muft  be  found  out  BCA,  by  BC 
and  B ,  which  are  the  Ingredients,  and  therefore  the  Analogy  will  be. 

As  Radius  .  Tang,  of  B  ::  Co-fine  of  BC  .  Co-tang,  of  BCA. 

2.  The  Angle  BCA  being  thus  found  ,  then  fay , 

As  Co-fine  of  B  .  Sine  of  BCA  : :  Co-fine  of  D  .  Sine  of  DC  A. 

So  that  if  the  Angle  BCD  be  given,  by  comparing  it  with  the  Angle 
BCA,  there  will  be  given  the  Angle  DC  A,  and  fo  the  Angle  D  by  the 
laft  Analogy.  &  . 

Examples  of  this,  and  the  three  Problems  following,  I  do  omit  purpofely, 
that  the  Pra&itioncr  may  excrcilc  himlelf  therein  ^  and  the  rather 5  becauie 
I  have  fet  down  all  the  Parts  of  the  three  Triangles  next  before  mentioned  , 
the  Calculation  whereof  thefe  Problems  declare. 


Problem  V. 

In  an  Oblique-angled  Spherical  Triangle  ,  of  the  Four  Ingredients , 
whofe  Order  begins  with  an  Angle  ,  and  ad  Four  do  immediately 
follow  one  another  v  the  Two  firfl  being  given ,  and  either  of  the 
Two  lajl ,  to  find  the  other  of  the  Two  lafl. 


A 


S  in  any  of  the  Three  Spherical  Triangles  laft  mentioned ,  and  noted 

i.u.Ji  urn.  J 
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Tig.  7>  8,  9.  Of  tbefe  Four  Farts ,  B,BC,BCD,  and  CD ;  B ,  5  C,  W  BCD,  being 
given ,  fo  jwd  C  D  :  Or  elfe ,  B,BC,  and  C D,  beirtggiven ,  fojwrfl  -SCI?. 


This  is  done  by  two  Operations ,  for 

1 .  In  the  Right-angled  Triangle  ABC,  there  mud  be  found  out  BCA, 
as  in  the  Problem  next  before ,  thus,  viz.. 

As  Radius  .  Tang.  B  : :  Co-fine  B  C  .  Co-tangent  BCA. 

2.  This  being  fo  found ,  then  fay  : 

As  Co-fine  DCA  .  Co-fine  BCA  ::  Tang.BC  .  Tang.  CD. 

So  that  if  the  Ajtflc  BCD  be  given,  by  comparing  it  with  the  Angle 
BCA,  there  will  be  given  the  Angle  DCA,  and  fo  the  Side  B  C  by  the 
laft  Analogy. 

But  if  CD  be  given,  then  by  the  laft  Analogy  DCA  will  be  found, 
which  being  compared  with  the  Angle  B  C  A ,  there  will  be  found  the  Angle 
BCD. 


Problem  VI. 

In  an  Oblique-angled  Spherical  Triangle  ,  of  Four  Ingredients ,  whofe 
Order  begins  at  a  Side  ,  and  One  is  removed  from  Three ;  the  Two 
fir (l  being  given ,  and  either  of  the  T wo  laft  ,  to  find  the  other  of 
tire  T wo  laft. 

AS  in  any  of  the  Three  Oblique-angled  Spherical  Triangles  before  re¬ 
cited  ,  and  noted  with  B  C  D  : 

Of  thefe  Four  Parts ,  BC,B,BD,  and  SO  C  \  BC,  B,  and  B  D,  being  given, 
'  to  find  DC  :  Or  elfe ,  B  C,B,  and  'D  C ,  being  given,  to  find  B  D, 

This  is  done  by  two  Operations ,  for 

1.  In  the  Right-angled  Triangle  ABC,  there  muft  be  found  out  BA, 
by  BC  and  B,  which  are  the  Ingredients,  and  therefore  the  Analogy,  is 
this  : 

As  Radius  .  Co-tang, BA  ::  Co-fine  B  .  Co-tang.  BC. 

Or  elfe  by  this  Analogy  : 

As  Radius  .  Tang.BC  ::  Co-fine B  .  Tang.  BA. 

2.  BA  being  thus  found  out,  fay : 

As  Co-fine  B  A  .  Confine  DA  : :  Co-fine  B  C  ..  Co-fine  D  C. 

So  that  if  B  D  be  given  ,  by  comparing  it  with  B  A  there  will  be  given 
DA  ,  and  fo  the  Side  DC,,  by  the  laft  Analogy.  - 


Problem 
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1  *7 

Problem  V 1 1. 

in  any  Oblique-angled  Spherical  Triangfe ,  of  Four  Ingredients,  whole 
Order  begins  at  a  Side ,  and  all  Four  do  immediately  follow  one  ano¬ 
ther  -the  Twofrft  being  given  ,  and  either  of  the  Two  la [l ,  to  find 
the  other  of  the  Two  laft.  J  J 

AS  in  any  of  the  Three  Oblique-angled  Spherical  Triangles  before  re-  Fh  ^  q  „ 
cited  ,  and-  noted  with  BCD:  6  Flg'  7’ 8’  ^ 

FTS  BPa  Td ®  *  BC<  B’  ‘mdRD>  ^ghtn,  " 

find  D  .  Or  elfe  ,  BC,B,  and  D,  beinggiven ,  to  find  B  D. 

This  is  done  by  two  Operations ,  for  ** 

1.  In  the  Right-angled  Triangle  ABC,  there  muft  be  found  out  B  A ,  as 
in  the  Problem  next  before,  thus: 

As  Radius  .  Co-tang.BA  ::  Co-fine B  .  Co-tang. BC. 

Or  thus: 

As  Radius  .  Tangent  BC  ::  Co-fine  B  .  Tangent  BA. 

2.  B  A  being  thus  found  out ,  fay : 

As  Sine  DA  .  Tangent  B  ::  Sine  of  BA  .  Tangent  D. 

So  that  if  B  D  be  given ,  by  comparing  it  with  B  A  there  will  be  given 
D  A  ,  and  lo  the  Angle  D,  by  the  laft  Analogy. 

But  if  the  Angle  D  be  given,  then  by  the  laft  Analogy  D  A  will  be  found, 
which  being  compared  with  B  A,  there  will  be  found  B  D. 

The  c^dnalyfis  of  Oblique-angled  Spherical  Triangles. 

*•  DYtw0  Sid.es,and  an  AngIc  °PP°flte>  or  two  Angles  and  a  Side  oppo- 
V  fite ,  to  find  the  remaining  Side  or  Angle,  and  the  reft,  is  performed 
by  the  firft  Problem. 

2.  By  all  the  Sides  to  find  an  Angle ,  or  by  all  the  Angles  to  find  a  Side , 
is  performed  by  the  fecond  Problem. 

3,  By  two  Sides  and  the  Angle  comprehended  to  find  the  reft ,  isrefolved 
by  the  fixth  and  feventh  Problems. 

4.  By  two  Angles  and  a  Side  adjacent,  or  two  Sides  and  an  Angle  adjacent, 
to  find  the  reft  ,  is  performed  by  the  fourth  and  fifth  Problems. 


OH  A  F 


CHAP.  V. 


Of  Cosmography,  and  of  the  Vfes  of 
the  Sphere  and  Globes  both  Celeftial  and 
Ttfreftrial. 

HAving  taught  you  Practical  Arithmetick  >  Geometry ,  with  the 
Do&rine  of  Thin  and  Spherical  Triangles ,  they  will  be  to  you 
as  lb  many  Wings  and  Helps  ,  -whereby  to  loar  up ,  view ,  and 
confider  the  Heavens ,  the  ftupendious  Fabrick  of  the  Creator , 
lb  wonderful  in  all  its  Parts,  that  it  caufed  David  to  fay ,  The  Heavens  de¬ 
clare  the  Glory  of  God ,  and  the  Firmament  Jheweth  his  Handy-mrh  and  the 
Poet  Ovid  intimates ,  as  if  Mankind  were  framed  for  this  End  : 

Prondque  cum  ftettent  Animalia  cat  era  Terr  am , 

Os  Homini  fublimc  dedit ,  Coelnmque  Tueri 
Jujfit ,  &  crctlos  ad  Sidera  tollere  wit  us. 

1  might  add  Reafons ,  to  perfwadc  every  one  to  this  Knowledge ,  but  for 
you  it  will  be  evident  enough,  that  without  it  no  Perlon  can  be  accounted 
a  Navigator ,  therefore  you  muft  learn. 


Section  I. 

The  General  Definitions  and  Notions  of  Cofmography. 

I,  f — COSMOGR  APHY  being  concerned  about  the  greatefl  Bo- 
'  m  '  dies ,  and  moft  worthy  in  the  World ,  the  Heavens ,  the  Stars , 
^  and  this  berth  whereon  we  tread ,  has  its  Name  rightly  given, 

A 1  The  Delineation  and  Description  of  the  World ,  and  is 

right  worthily  accompted  one  of  the  Liberal  Sciences.  It  is  divided  into 
two  Parts,  Y Aftronomy  and  geography. 


II.  Aftro- 
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II.  Aftronomy ,  being  the  firft  Part  of  Cofmography  ,  treats  of  the  Ce¬ 
leftial  Spheres. 

III.  A  Sphere  Mathematical ,  or  Globe ,  is  contained  under  one  .Super¬ 

ficies  ,  from  the  middle  whereof  (called  the  Center)  to  the  Extream  of  the 
laid  Superficies  all  Lines  drawn  arc  equal.  And  this  may  he  a  Solid  Sphere 
as  the  Earth,  Sun,  Moon,  and  ajl  the  Planets  and  Scars }  or  we  may  con¬ 
ceive  it  a  Hollow  Body ,  which  befides  the  Convex,  or  outward  Superficies 
has  alfo  a  Concave,  or  inward  Superficies ,  which  is  likewife  equally  diftant 
from  the  Center.  And  this  laft  is  luch  a  Sphere  as  I  am  now  about  to  de- 
feribe,  called  the  Celeftial  Sphere ,  including  all  the  Celeftial  Bodies  and 
the  Earth  within  it*,  which  makes  me  here  give  notice ,  that  the  Celeftial 
Globe  is  very  improper ,  and  not  fo  intelligible  to  young  Learners ,  unlefs 
with  this  Caution ,  that  the  Fancy  be  informed ,  that  either  we  may  ima^in 
our  felves  above  all  the  Heavens ,  or  elfe ,  which  is  more  proper’,  that  wc 
were  in  the  Center  of  it ,  and  that  the  Convex  Part  were  reprelented  by  the 
Concave  Shell ,  where  thofe  Conftellations  and  Sines  arc  tobefeen.  And 
fuch  Spheres  have  been  made  fobig,  that  one  might  fit  in  the  Center*,  but 
fefier  are  to  be  had  at  the  Globe-Makers,  a  Pitture  or  Fafhion  whereof  you  Fh.  r. 
have  in  the  firft  Figure.  c’’ 

IV.  The  Parts  of  the  Sphere  are  either ,  i .  ienfible  and  vifihlc ,  2.  or  not. 

Thofe  Parrs  which  are  fenfible  ,  I  call  that  which  is  really  fo  ,  and  in  a  clear 
and  fierene  Night  may  be  feen ,  as  the  Stars  and  Milky-way. 

V.  The  Stars  arc  cither  Fixed  ,  or  Wandring  and  Moving.  The  Fixed 
Stars  are  all  thofe  Glorious  Bodies  feen  upon  the  Concavity  of  theaforefaid 
Hcmifphere  ^  and  are  to  appearance  equally  diftant  in  the  Eighth  Sphere , 
are  infinite  in  Number,  but  to  Sight  may  he  divided  into  feven  forts  or 
Ranks*,  the  firft  Claflis  are  the  greateft,  the  iecond  are  a  little  lei's,  the 
third  Iefs,  and  fo  to  the  fixth,  the  levcnth  are  certain  cloudy  and  dark 
Stars,  (which  by  theProfpe&ive  Glafs  arc  feen  ro  be  Multitudes  and  Heaps 
of  Stars  in  that  Space  of  the  Cloud)  there  being  infinite  of  this  fort. 

VI.  All  this  Excellent  Frame  being  fo  infinite  in  Number  and  Place ,  the 
old  cAftrcnomcrs  digefted  and  drew  the  moft  Notable  of  them  into  certain 
Forms,  or  Shapes,  of  Birds,  Bcafts,  Men,  and  other  Creatures,  called 
Conftellations ,  the  better  to  remember  and  fix  them  in  the  Mind,  whenfoever. 
they  had  occafion  to  ule  them ;  and  they  are  diftinguifhed  ,  eitheir  to  be  on 
the  North  fide  of  the  Zodiack  ,  in  the  Zodiack ,  or  on  the  South  fide  there¬ 
of,  yet  not  fo  intirely,  but  fome  Stars  will  not,  or  do  not  lmht  to  be 
within  the  fame  Conftellations,  and  there!  -i-.  are  called  In  formes.  All 
which  you  may  obferve  upon  the  Globe,  am:  likewife  in  the. fix  Maps 
thereof  herewith  bound  at  the  End  of  this  Chapter. 
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VII.  The  Conftellations  on  the  North  fide  of  the  Zodiack  are  23,  viz. 

1.  The  Lcjfer  Bear  of  10  Stars,  whereof  2  of  the  Second,  1  of  the  Third, 
3  of  the  Fourth,  1  of  the  Fifth,  and  3  of  the  Sixth  Magnitude.  This  Con¬ 
ftellation  is  next  to  the  North  Pole ,  that  Star  in  the  Tip  of  the  Tail  will  be 
but  2  Degrees  and  ^Minutes  from  the  Pole  in  the  Year  1700,  and  will 
come  nearer  and  nearer  to  the  Pole  for  about  400  Years,  when  it  will  be 
within  half  a  Degree  of  it,  and  then  it  will  depart  from  it  again.  This  is 
called  the  Pole-flar ,  the  Sea-ftar  ,  bccaulc  obferved  by  Mariners ,  and  is  of 
the  fecond  Magnitude.  You  rniift  oblerve ,  that  both  in  the  greater  Bear , 
and  in  this  of  the  Lcffcr ,  there  are  in  either  of  them  a  Wain,  called  by  us 
Charles* s-W din ,  made  of  7  Stars  each,  (which  is.  the  firft  thing  you  mull 
learn)  you  will  find  them  both  exprefTed  in  Fig.  2  and  3 ,  in  both  which  the 
Wain  is  fancied  by  4  Stars,  the  lower  2  for  the  Wheels,  and  the  HoiTes 


by  3  3  marked  by  abed  for  the  Wains,  and  efg  for  the  Horfes.  Hercjj 
is  the  Forc-horfe  for  the  Pole-ftar,  and  a  for  the  Brightcft  in  the  Wain  , 
called  by  Seamen  the  Brighteft  of  the  Guards ,  and  thcl’e  are  to  be  perfectly 
known.  To  find  the  Place  of  the  Pole  by  thisConftella- ion  ,  you  may  fancy 
the  Pole-ftar  and  the  next  Horle  to  make  an  Equilateral  1 1  S  ingle  with  the 
Pole,  on  that  Part  towards  the  Bright  Star  called  the  Guard,  and  it  will 
point  near  the  Pole  it  l’clf. 

2.  The  Great  Bear  of  3  5  Stars ,_  whereof  7  of  the  Second ,  3  of  the 
Third,  12  of  the  Fourth,  8  of  the  Fifth,  and  <  of  the  .Sixth.  Of  thole  4 
which  make  up  the  Wain,  that  in  the  Bear’s  Shoulder  called  Dubhe  is  marked 
in  Figure  3  with  A,  and  the  Wheels  with  B  and  D3  the  Thill-horfe  called 
Alioth  is  marked  with  E  ,  and  the  other  two  with  F  and  G ,  all  of  the  Se¬ 
cond  Magnitude.  Oblerve,  that  the  two  Stars  A  and  B  are  called  the 
Guards  likewife  of  the  Greater  Bear ,  and  by  imagining  a  Line  to  be  exten¬ 
ded  by  thole  two  Stars,  you  will  find  the  Pole-ftar  3  and  alio,  that  the  Poic 
itfclf  lies  between  the  Thill-horie  Alioth  and  the  Pole-ftar. 


3.  Draco,  or  the  Dragon,  a  Conftcllation  of  3  5  Stars,  that  lies  wreathing 
betwixt  the  two  Bears  3  it  has  but  1  Star  of  the  Second  Magnitude  which 
follows  the  laft  but  one  in  the  Tail,  it  hath  10  Stars  of  the  Third,  and  is 
notable  ,  becaule  it  hath  Stars  in  every  one  of  the  Twelve  Signs ,  and  for 
that  the  Pole  of  the  Ecliptick  lies  in  the  very  middle  of  this  Conftcllation. 

4.  Ccphcu-s  ,  a  King  of  Ethiopia  ,  a  Conftellation  that  has  not  any  noted 
Star  either  of  the  Firft  or  Second  Magnitude  in  it ,  it  contains  2 1  Stars. 

5.  Bootes ,  the  Keeper  of  the  Bear  ,  or  Arclophylax ,  has  in  it  3  2  Stars, 
whereof  1  is  of  the  Firft  Magnitude  betwixt  his  Legs,  called  Artturns  by 
the  Greeks  f  and  Arimech  of  the  Arabs ,  a  noted  Star. 

6 .  The  Northern  Crown ,  or  Ariadne’s  Crown ,  has  in  it  2 1  Stars,  whereof 
1  is  of  the  Second  Magnitude ,  called  the  Bright  Star  in  the  Crown. 

7.  Hercules ,  with  his  Club ,  watching  the  Dragon,  contains  62  Stars, 
whereof  none  of  the  Firft  or  Second  Magnitude  ,  there  are  9  of  the  Third, 
whereof  that  in  his  Head  called  Has  Algethi  is  the  moft  noted. 

8.  The  Harp,  or  Vnltur  Cadcns ,  of  15  Stars,  whereof  1  is  of  the 

Firft 
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firft  Magnitude,  called  Lucida  Lyra,  or  the  Bright  Star  in  the  Harp. 

9.  The  Swan,  of  40  Stars,  whereof  1  is  of  the  Second  Magnitude,  near 
the  Tail. 

10.  Cajfiopeia ,  who  was  the  Mother  of  Andromeda ,  and  fits  herein  her  < 
Chair,  (he  has  in  her  Breaft  a  bright  Star  of  the  Third  Magnitude,  called 
Scheder ;  there  are  in  this  Conftellation  only  28  Stars,  according  to  Baierus 
and  others. 

11.  Per  feus,  the  Son  of  Danae,  cleared  Andromeda ,  and  brought  away  J 
Medufa's  Head  3  it  contains  42  Stars ,  whereof  2  are  of  the  Second  Magni¬ 
tude  ,  one  in  his  Left  fide  called  Algenib ,  the  other  in  Meduf? sHead  called 
Algol ,  the  reft  are  of  the  Fourth,  Fifth’,  and  Sixth  Magnitudes. 

12.  Auriga,  the  Carter,  of  40  Stars,  whereof  one  at  his  Back  of  the  * 
Firft  Magnitude ,  called  the  Goat-flar  ,  Hircus ,  and  Capella. 

13.  Serpentarius ,  that  holds  the  Serpent,  contains  30  Stars,  whereof  one  $ 
of  the  Second  Magnitude  in  his  Head. 

14k  The  Serpent  of  35  Stars,  whereof  one  only  of  the  Second  Magni-  s 
tude  in  its  Neck. 


15.  Sagitta ,  or  the  Dart,  of  8  Stars,  but  none  of  any  confiderable  Sagitta. 
bignefs. 

1 6.  The  Eagle ,  ot  Flying  Vulture ,  of  27  Stars,  whereof  only  one  is  of  Eagle. 
the  Second  Magnitude  in  its  Neck  ,  called  Vultur  volans ,  or  Acptiila. 

17.  The  Dolphin,  of  10  fmall  Stars,  none  of  the  Firft  or  Second  Magni-  Dolphin. 
tudes. 


18.  The  Leffer  Horfe ,  containing  4  Stars  of  the  Fourth  Magnitude.  Lejfer  Horfe . 

19.  Tegafus,  or  the  Flying  Horfe,  a  fair  Conftellation  of  23  Stars  ,  Pegufus. 
whereof  4 are  of  the  Second  Magnitude,  that  in  the  Tip  of  the  Wing  is 
called  Markab ,  thefe  faid  4  Stars  make  a  Square. 

20.  Andromeda  ,  or  the  Chained  Woman  ,  Freed  and  Married  to  Perfeus ,  Andromeda. 
containing  27  Stars ,  whereof  3  are  of  the  Second  Magnitude  ,  the  firft  in 

the  Head ,  the  fecond  in  the  Girdle ,  and  the  third  in  her  Leg. 

21.  The  Triangle,  of  6  fmall  Stars.  Triangle , 

22.  Berenice's  Hair ,  of  13 Stars,  all  of  fmall  Magnitudes.  Berenice's 

23.  CorCaroli,  a  fmall  Conftellation ,  formerly  informes ,  added  by  the  r 

Worthy  and  Loyal  Knight  Sir  Charles  Scarbrough,  of  3  Stars,  fituate  be-  °T  m  U 
twixt  the  Great  Bear  and  the  laft  Conftellation  Coma  Bercnicis ,  whereof 

that  of  the  Second  Magnitude  is  called  Cor  Carols  in  Memory  of  King 
Charles  the  Martyr. 


VIII.  The  Conflellations  in  the  Zodiack  are  12,  viz.. 

1.  Aries,  the  Ram,  the  Leader  of  the  Flock,  containing  19  Stars  3  that  Aries. 
which  is  moft  noted,  is  that  in  his  Ear  of  the  Third  Magnitude,  from  whence 
many  Aftronomical  Tables  were  formerly  Calculated ,  and  from  this  Coper¬ 
nicus  accompted  the  Proceflion  of  the  Equinoftial. 

2.  Taurus,  th eBull,  containing  4B  Stars,  whereof  one  in  the  Bull’s  Eye  Taurus. 
is  of  the  Firft  Magnitude,  called  Aldeboran,  and  by  the  Romans,  Palilicium  3 

and  another  in  the  Tip  of  his  Horn  is  of  the  Second  Magnitude.  This  great 

R  Con- 


Of  Cofmograpby . 


Chap.  V. 


Confteliation  has  twofmaller  Conftellations  belonging  to  it ,  i.  the 
.or  Seven  Stars ,  in  the  Bull’s  Neck*,  fometimes  they  are  called  VerAlif 
becaule  of  their  Cofmical  Rifing  in  the  Spring:  z.Hyades,  which  arrive 
Stars  near  the  Bull’s  Eye , .  called  fometimes  ShchU. 

f!lTcC  TZnLl  or.Ge,minil  * ■  Confteliation  of  34 Stars,  whereof  3  are 
hc  iSvfcejnd,NJa§nitude>  preceding  in  the  Head  is  called^, 

that  in  the  Neck  following  is  called  Tolluxy  and  the  third  is  in  the  Foot 
T,f\Lhe  Crab. ’  orLC^r>  containing  32  Stars,  two  of  them  of  the 
Third  Magnitude ,  the  reft  of  the  Fourth,  Fifth,  and  Sixth. 

5.  The  Liott)  Leo ,  containing  43  Stars,  whereof  two  are  of  the  Firft 
Magnitude  ,  w.  the  Lions  Heart  or  Regains  y  and  that  in  the  Extremity 
of  the  Tail  called  Cauda  Leonn ,  very  fair  Stars*,  and  two  of  the  Second 
Magnitude  ,  viz..  that  in  the  middle  of  the  three  in  his  Neck ,  and  that  on 
the  top  of  his  Loins. 

M  Trheu^’.r^>Jhath  4J. Stars  beIonSs  to  her,  and  one  confide, 
table  of  the  Firft  Magnitude,  in  the  VirginVLeft-hand ,  called  Sph*  Vir. 
gims  or  Vtndemiator.  * 

7.  The  Ballance,  Libra ,  containing  14  Stars,  whereof  two  are  of  the 
Second  Magnitude ,  viz,,  one  in  the  Southern  Scale  called  Lanv  Meridia 

Vdf  thC  °ther  ^  thC  VCry  End  °f  thC  HandIe  called  aIlb  Lmx  Septemrio- 

8.  The  Scorpion,  containing  35  Stars,  one  of  the  Firft  Magnitude  in  the 

Body  called  CorScorpioms ,  and  of  the  Second  in  the  Head. 

9.  Sagittarius ,  or  the  Centaur ,  hath  30  Stars  in  it ,  two  whereof  are  of 
the  Second  Magnitude,  oneintheKneeof  his  Right-leg ,  and  the  other  in 
the  Heel  of  the  fame  Leg. 

10:  Capricorns ,  containing  28  Stars,  but  none  of  them  either  of  the 
Firft  or  Second  Magnitude. 

titude  9  havinS  42  Stars  in  it,  but  none  of  any  confiderable  Mag- 

1 2.  fifcesj  the  Fifies,  have  3  6  Stars  in  them ,  but  none  of  them  either  of 
the  Firft  or  Second  Magnitude. 

IXi  The  Conftellations  on  the  South  fide  of  the  Zodiack ,  are , 

1.  The  ivhalef  or  Cents,  a  Confteliation  of  29Stars,  whereof  two  are  of 
the  Second  Magnitude ,  one  near  his  Mouth ,  and  another  near  the  Tail 

m?ft  noted  Confteliation  of  56  Stars,  whereof  there  is*  one 
of  the  Firft  Magnitude  in  his  Left-fhoulder  of  a  ruddy  colour ,  and  another 
of  the  fame  Magnitude  in  his  Right-foot  called  Rigel ,  there  are  four  of  the 
Second  Magnitude  ,  one  m  his  Right-ihoulder ,  and  three  in  his  Girdle  in 
a  Straight  Line  called  the  Yard  Wand:  There  are  two  in  the  Shoulders 
before-mentioned ,  two  in  his  Feet,  three  in  the  Yard  Wand, ,  and  three  below 
in  the  Sword, -which  faihion  this  great  Warriour ,  and  are  very  notorious 

3.  Endanm  or  the  River ,  of  44  Stars,  in  the  Extremity  whereof 
one  is  of  the  Firft  Magnitude  called  Enar ,  the  reft  are  fmall  ones/ 

4-  1  he  Hare,  Leptts ,  of  j  3  Stars,  all  fmall  ones. 

5.  The 
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5.  The  Great  Dog,  Cants  major  ,  a  Confteliation  of  19  Stars,  whereof  Great  Dog. 
that  in  his  Mouth  is  of  the  Firft  Magnitude ,  a  great  fparkling  Star  called 
Sirius ,  and  one  near  his  Left-knee  is  of  the  Second  Magnitude  •,  the  reft  are 
final!  Stars. 

6.  The  Little  Dog ,  Cants  minor ,  of  10  Stars,  whereof  one  in  his  Belly  Little  Dog. 
called  Procyon  is  of  the  firft  Magnitude ,  the  reft  are  fmall. 

7.  The  Ship ,  or  Argo  Navis ,  a  Confteliation  of  5 1  Stars,  whereof  one  ship. 
in  the  Rudder  called  Canopus  is  of  the  Firft  Magnitude ,  and  there  are  feven 
Stars  of  the  Second  difperfed  in  this  Confteliation. 

8.  Centaurus ,  or  the  Centaur ,  a  Confteliation  of  41  Stars,  wherein  Centaur. 
there  are  two  of  the  Firft  Magnitude,  one  in  his  Left-thigh  ,  and  another 
in  the  Extremity  of  his  Right-foot  ^  there  are  five  of  the  Second  Magnitude, 
the  reft:  fmall. 

9.  Crater ,  the  Goblet ,  is  a  fmall  Confteliation  of  1 1  Stars.  Goblet. 

10.  Corvusy  the  Crow ,  another  fmall  Confteliation  of  8  little  Stars.  Crow. 

11.  Hydra ,  the  Serpent ,  containing  29  Stars,  whereof  one  is  of  the  Hydra. 

Firft  Magnitude  called  Alphard  in  the  third  Wreath ,  and  is  fometimes  called 
Cor  Hydra ;  the  reft  are  fmall. 

12.  Lupus ,  the  Wolf,  a  Confteliation  of  20  Stars,  all  fmall.  wolf. 

1 3.  The  Altar ,  Ara ,  of  6  fmall  Stars. 

14.  The  Southern  Crown ,  Corona  Meridionalis ,  of  1 3  fmall  Stars.  southern  Fijh. 

15.  The  Southern  Fijh ,  Pifcis  Notius,  of  12  Stars,  whereof  one  in  the 
Mouth  called  Fnmahant  is  of  the  Firft  Magnitude ,  the  reft  are  fmall  Stars. 

16.  There  are  1 2  Conftellations  more  towards  the  South  Pole,  viz,.  i.Thc 
Peacock ji  Tavo ;  2.  Toucan  ;  3.  Gras,  4.  Thanix ,  5.  Dorado',  6.  ‘Pifcis 
volans  •  7.  Hydras  \  8.  Chameleon  •  9.  Apis  10.  Apis  Indica  ,  1 1 .  Triangu¬ 
lum  •  and  12.  Indus ;  the  which  I  fhortly  expeft  (hall  be  truly  reftified  and 
adjufted ,  as  to  their  Places  and  Diftances ,  by  the  induftrious  and  able 
Aftronomer,  Mr.  Edmund  Halley ,  now  refiding  at  St.  Helen's  Bland  for  that 
purpofe. 

There  is  befides  to  be  noted,  the  Milky-Way ,  deferibed  upon  the  Globe 
round  about,  and  feveral  other  little  Clouds,  or  white  Spots,  the  which 
viewed  by  a  good  and  long  Telelcope  are  found  to  be  very  many  fmall  Stars 
together  ,  and  infinite  in  number ,  lo  clofe ,  that  with  the  bare  Eye  they 
dilappear,  and  feem  to  be  a  fmall  Cloud  and  white  Way.  So  that  the 
Number  of  the  Stars  mentioned  in  the  former  Conftellations  are  not  all , 
nor  it  may  be  not  the  thoufandth  part  of  the  Stars  *,  for  as  fome  Eyes  may 
.  fee  more  of  them  than  others ,  fo  by  Glaffes  ftill  longer  than  others  more  are 
feen ,  and  may  be  almoft  accompted  infinite. 


X.  The  Wandring  Stars  or  Planets  are  7  ,  and  are  either  greater ,  as  the  seven  Planets . 
Sun  and  Moony  becaufe  of  their  vifible  Light;  or  lefler,  and  thofe  are 
either  above,  or  under  the  Sun  ,  thofe  above  are  three ,  Saturn ,  Jupiter ,  and 
Mars  y  thole  under  are  two ,  Venus  and  Mercury. 

For  the  knowing  of  thefe  Planets  ,  firft  the  Sun  and  Moon  are  notable, 
but  the  reft  of  them  are  not  known  from  the  Fixed  Stars ,  but  by  their 
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irregular  and  different  Appearances  from  them,  and  by  the  difference  of 
their  Lights ,  which  do  not  twinkle ,  and  of  other  Colours  to  the  Fixed 
Stars. 

Now  becaufe  we  {hall  have  ordinary  ufe  to  name  thefe  Planets ,  I  {hall  fet 
down  the  Characters  by  which  they  are  ufually  fignified. 

O  Th eSun.  $  Mars. 

D  The  Moon .  ?  Venus. 

T?  Saturn.  Mercury. 

U  Jupiter. 


Section  II. 


Of  the  Movements  of  the  Heavens ,  m  to  Ajtfrebenjton . 


The  frfi  Phao-  1 
nomena,  of  the 
Motion  of.  the 
Havens. 


tr  L  P  ■  ^  Here  are  two  Phenomena  for  the  folving  thefe  Motions ,  and 
te  I  rendring  the  Reafons  of  them  ;  the  firft ,  to  confider  this 

,c  1.  Earth  and  Waters  to  be  in  repofe  in  the  Center  or  Middle 

of  the  World ,  and  to  conceive  that  the  Heavens  move  about 
us  from  Eaft  to  Weft ,  carrying  with  them  all  the  Stars  comprehended  under 
this  vaft  Vault  or  Hemifphere. 

II.  That  the  Fixed  Stars  turn  round  about  from  Noon  to  Noon  ,  or  from 
Midnight  to  Midnight,  in  24  Hours,  (it  is  true,  there  is fome  fmall  alte¬ 
ration  ,  by  reafon  of  fome  other  Motion  of  them ,  but  it  is  inconfidcrable 
being  but  2  Degrees  in  200  Years,)  from  Eaft  to  Weft,  which  is  called  their 
Diurnal  Motion  j  this  is  very  vifible,  and  to  be  apprehended  eafily  •  and 
this  is  the  Eighth  Sphere  fo  called  ,  or  Sphere  of  the  Fixed  Stars.  ’ 

The  next  Sphere  is  that  of  Saturn ,  which  is  carried  about  as  the  reft  of 
the  Fixed  Stars  ,  but  hath  a  Motion  of  his  own  from  Weft  to  Eaft,  fo  that 
he  accomplifheth  it  in  29  Years  and  183  Days. 

The  next  is  the  Sphere  of  Jupiter  ,that  contrary  to  the  aforefaid  Motion  of 
24  Hours  moves  from  Weft  to  Eaft,  fo  that  he  makes  his  Tour  inthefpacc 
of  1 1  Years  and  3 18  Days. 

The  next  is  the  Sphere  of  Mars ,  that  performs  his  Tour  contrary  to  the 
Motion  of  the  Fixed  Stars  in  1  Year  and  310  Days. 

1  he  next  is  that  of  the  Sun ,  which  makes  his  Motion  from  Weft  to  Eaft 
almoft  one  Degree  in  a  Day,  and  performs  his  Tour  in  36  5  Days,  5  Hours, 
and  near  49  Minutes,  but  is  carried  along  with  the  reft  of  the  Stars  by  the 
Firft  Mover ,  as  before  was  faid. 

Next  the  Sun  is  the  Sphere  of  Venus,  which  moves  about  with  the  Fixed 
Stars , ,  but  has  its  own  Motion  from  Weft  to  Eaft  in  about  8  Months. 


Next 
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Next  to  Venus  is  Mercury ,  feldom  feen ,  he  makes  his  Tour  from  Weft  to  Mercury. 
Eaft  in  near  3  Months. 

Laftly  the  Moon ,  that  makes  her  Tour  from  Weft  to  Eaft  in  near  28  Moon. 

Days. 

This  Hypothecs  of  the  Stability  of  the  Earth  is  fitly  explained  by  Figure  4 
where  you  may  perceive  the  Earth  to  be  the  Center,  and  that  the  feveral 
Spheres  have  their  Places  one  within  another ,  and  that  the  Sphere  of  the 
Fixed  Stars  inclofes  them  all ,  as  the  outward  part  of  an  Onion  indofes  all 
the  other  Foldings ,  as  I  may  familiarly  hint  it  unto  you. 

•  u1’  7h?  feCOnd  <pk*uomena.o r  Hypothecs  for  the  folving  the  Motions,  The  fecond 

is  that  which  is  contrary  to  the  former ,  not  that  the  Fixed  Stars  and  Heavens  Phenomena,, 
move  about  in  24  Hours,  but  that  they  all ,  as  the  Sun ,  are  in  repofe  and  °f  the  Eartbs 
reft,  and  move  not  at  all  •,  and  that  this  Terraqueous  Globe  (this  Earth  M9tm% 

Sea,  and  Air  about  it)  turns  upon  its  Axis  and  proper  Center  in  24  Hours  • 

So  then  in  tfiis  Hypothecs  the  Sun  is  in  the  Center  immoveable ,  next  him  is 

..0rl°  ,  Mercttry->  next  Mercury  the  Orb  of  Venus ,  then  the  Earth 
with  a  Circle  about  it  for  the  Moon ,  next  that  is  the  Orb  of  Mars  next  is 
the  Orb  of  Jupiter  with  four  fmall  Moons  about  it  carried  with  it,  and 
laftly  Saturn  with  two  fmall  Moons ,  and  above  all ,  at  an  immenfe  Diftance, 

Is.  l  .rP  ,re  °*  the  Fixed  Stars*,  as  you  may  perceive  by  Figure  <  where 
all  theie  Orbs  are  made  apparent  to  the  Eye. 

Of  thefe  two  Hypothefes  or  Principles ,  the  firft  was  followed  by  Jriftotlc, 

Hipparchus ,  Ptolemy,  and  by  a  great  many  of  Philofophers  and  others: 

1  he  lecond  was  followed  by  Ecphantes ,  Jrifiarchus ,  Vhilolaus ,  ‘Tlato ,  the 
Pythagoreans ,  and  by  Archimedes  5  and  after  it  had  been  almoft  quite  for¬ 
gotten  for  many  Ages,  it  was  revived  by  Copernicus ,  and  after  him  by 
abundance  of  the  ableft  Aftronomers  and  Philofophers,  and  at  this  day 
ieems  to  be  believed  by  the  major  part  of  the  Virtuofi  of  the  World. 

However  both  thefe  Hypothefes  do  equally,  though  not  fo  rationally, 
lolve  this  Spherical  Doarine  we  are  about,  but  I  fhall  chufe  here  the  old 
Ptolemaick which  is  the  firft  of  the  two  before-mentioned ,  as  the  moft  eafie 
and  agreeable  to  you,  lam  about  to  inftrua,  though  I  approve  and  allow  of 
the  fecond ,  as  moft  reafonable  and  rational. 

IV.  The  next  thing  I  {hall  endeavour  to  make  out  is,  That  all  this  Globe 
of  Earth  and  Water  (and  therefore  fitly  termed  the  T erraquecus  Globe) 
is  no  more  than  a  Point,  or  the  fmalleft  thing,  imaginable ,  in  refpedl  of  the 
!  Widenefs  of  the  Sphere  of  the  Fixed  Stars ,  and  this  is  certainly  intelligible, 

\[  thele  Reafons:  1.  That  where-ever  one  is,  either  upon  Land  or  Sea, 

|>;  tller<:  1S  one  half  of  the  full  Heaven  in  fight ,  and  that  two  Fixed  Stars  dia- 
;  metrically  oppofite  ,  the  one  fhall  be  fetting  in  the  Weft  when  the  other  is 
rifing  in  the  Eaft.  2.  That  all  Aftronomical  Inftruments,  and  all  thofe 
:  ™adc  for  Dialling,  that  are  ufed  upon  the  Superficies  of  the  Earth,  do 
.  decJare  and  {hew  to  us  the  Motion  and  Place  of  the  Stars ,  as  to  our'Senfe 
|  as  if  we  were  in  the  Center  of  the  Earth.  3.  Whereas  Globes  and  Spheres 


Of  Cofnograpby. 


Chap.  V. 


True  Horizon. 
Vpper,  light, 
an'i  viftbleHe 
mifphere. 
Tjftrg  an!  Set- 
ting. 

Sajitb,  North. 


are  in  triplicate  proportion  in  refpeft  of  their  Diameters,  if  the  Diameter  I 
of  the  Earth  be  put  for  i ,  the  Diameter  of  the  Heavens  (according  to  * 
Tycho)  is  atleaft  14000,  (but  according  to  others  is  much  greater)  that 
is,  the  Cube  of  the  Earth  1,  will  be  to  that  of  the  Heavens  244,000,000  coo  k 
But  Unity  is  infenfible  to  fuch  a  vaft  Number ,  therefore  let  me  a  little  fly  f 
out,  and  repeat  you  ScnecJ s  Words,  in  his  Preface  to  his  Natural  Queftiotu  $ 

Hoc  eft  Ulud  Punttum,  quod  inter  tot  genres  ferro  &  igni  dividitur.  Q  quam  (jj 

ridtcnli  funt  Mortalium  termini !  Punblum  eft  Hind  in  quo  navigatis ,  in  quo  1 

bcllatis ,  in  quo  Regna  difponitis ,  &c.  Now  (according  to  Copernicus)  if  I 

the  Sun  ftould  reft  in  the  Center  ,  and  the  Earth  be  moved  about  by  its  I 
Diurnal,  and  carried  round  the  Sun  by  its  Annual  Motion,  not  only  the  1 
Diameter  of  the  Earth ,  but  the  Diameter  of  that  great  Orb  that  the  Earth  % 

is  fuppofed  to  move  in  (which  is  of  fuch  a  Magnitude ,  that  it  certainly  | 

contains  the  Earth’s  Body  343,000,000,000)  will  be  found  nothing  ora  f 

Point ,  in  refpeft  of  the  Firmament  of  the  Fixed  Stars.  ’  j 

V.  That  the  Earth ,  as  to  our  Senfe ,  is  in  the  middle  of  the  Heavens  k 

is  manifeft  by  the  laft  Propofition ,  not  only  in  the  common  opinion  of  the  f 
firft  Hypothecs ,  but  even  in  that  of  Copernicus  3  for  if  the  Earth  were  in  $ 
the  Sun  s  Place  ,  yet  neverthelefs  by  the  laft  Propofition  even  the  great  Orb  t 
would  not  be  fenfible  to  the  Heavens,  much  lefs  to  the  Earth.  | 

VI.  Having  thus  declared  to  you  the  fenfible  and  vifible  Parts  of  the  1 

Heavens,  and  the  two  Hypothefes  of  their  Motions,  I  come  to  (hew  you  1 

what  thofc  Circles,  Poles,  and  Points  are,  which  are  infenfible  and  invifible’  | 
and  only  feigned  and  imagined  for  the  better  ufing  and  undemanding  of  this  f 
Work  of  Spheric al  Aftr onomy ,  invented  for  very  good  Ends  and  Ufes.  w 

The  Circles  that  are  delcribed  upon  the  Sphere  are  either  called  Great  I 
Cycles ,  becaufe  they  cut  the  Sphere  into  two  equal  Parts ;  or  Leffer  Circles  I 
which  do  not.  Alfo  every  Circle  (as  has  been  often  told  you)  is  divided  I 
into  360  Degrees,  every  Degree  into  60  Minutes,  every  Minute  into  60  | 

Seconds ,  and  fo  into  Thirds,  Fourths,  &c .  though  it  had  been  far  better  to  i 
have  ufed  the  Decimal  way ,  but  Cuftom  carrieth  it  for  the  Sexagenary,  i 
The  Circles  and  Points  confiderable  are  thefe ,  viz..  6  **  I 

1 .  The  Horizon,  which  is  the  firft  Great  Circle  obfervable  by  every  vulgar  1 
Perfon  ,  for  being  upon  a  Plain  in  any  fair  Day  or  Night ,  and  looking  where  4 
the  Heavens  and  Earth  part ,  we  fee  a  Circle  round  about ,  fometimes  called  ' 
the  F wit  or  for  that  caufe ,  but  this  Horizon  thus  found  is  not  the  true  Ho-  U 
rizon  ,  but  parallel  to  it,  and  therefore  called  the  Senftble ,  Thyftcal,  and  1 
Viftble  Horizon ,  which  I  fhall  treat  of  in  the-  laft  Seftion  of  this  Chapter  1 
’*■  of  Geography ,  and  now  fpeak  of  the  Rational  and  True  Horizon  which  is  1 
re.  a  Great  Circle  of  the  Sphere  pafiing  by  the  Center  of  the  Earth,  and  divides  I 
the  Heavens  into  two  Halves,  viz.  the  Vpper  or  Light  Hemiiphcre ,  and  I 
«■  *he  L™cr  °r  Park  Hemifphere.  Things  at  firft  obfervable  are ,  that  all  ft 

People  fee  the  Sun  and  Stars  rife  and  fet  upon  this  Line,  the  middle  betwixt  ft 

•  which  we  call  the  Meridian  or  South ,  and  the  Point  oppofite  the  North ,  ft 

the  1 
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the  middle  betwixt  thefe  Points  are  the  Eaft  and  Weft  *,  fo  that  the  Horizon  Eafltmlweft. 

is  divided  thus  into  four  Quarters ,  and  thefe  four  Points  are  called  the 

Cardinal  Points  of  the  Horizon,  but  as  People  grew  more  curious,  and  for 

that  venturing  upon  the  Sea  they  had  more  need  of  *a  more  exaft  Divifion , 

they  firft  divided  thefe  four  into  four  again,  having  the  Name  from  each 

Cardinal  on  either  fide ,  the  South  and  North  ftill  accounted  the  chief ,  and 

thefe  are,  South-Eaft,  South-Weft ,  North-Eaft ,  North-Weft ,  l'o  now  the  South-Eaft , 

whole  is  thus  divided  into  eight  Parts  or  Divifions.  Again  thefe  were 

divided  into  Halves,  making  fixteen  in  all,  and  taking  their  Names  from  Nonh-wefl. 

the  next  two  of  either  fide,  as  North  North-Eaft ,  North  North-Weft ,  Eaft 

North-Eaft ,  Weft  North-Weft ,  and  then  from  the  South ,  South  South- Eaft , 

South  South-Weft  ,  Eaft  South-Eaft ,  and  Weft  South-Weft.  Laftly ,  thefe  fix¬ 
teen  were  again  divided  into  Halves,  called  By-Points ,  from  the  Cardinal 
Points,  as  from  the  North ,  North  and  by  Eaft ,  North  and  by  Weft ,  &c.  All 
-  which  are  feen  in  every  Mariners  Chard,  and  you  may  both  fee  and  learn 

them  from  Figure  6,  where  they  are  clearly  exprelfed.  As  for  Example, 
c  is  the  Center  of  the  Horizon,  s  n  the  Line  of  South  and  North  ,  e  w  of  Fig.  6 . 

'  Eaft  and  Weft ,  af  the  Line  of  South-Eaft  and  North-Weft  ,  and  gh  of 

North-Eaft  and  South-Weft. 

This  is  one  Divifion  of  the  Horizon  into  3  2  Parts,  which  all  Navigators 
obferve,  and  generally  go  to  no  more  exaftnefs,  but  Aftronomers  and 
I  Spherical  Men  go  to  a  far  greater  nicenefs  and  exaftnefs ,  for  they  divide 
it  not  only  into  Quarters  or  Quadrants,  but  every  Quadrant  into  90  De¬ 
grees,  and  every  Degree  into  60  Minutes,  and  into  more  if  required*, 
fo  that  the  whole  Horizon  is  divided  into  360  Degrees ,  and  thofe  Degrees 
into  Minutes,  &c. 

The  very  Center  of  this  Horizon  is  the  Place  of  O'bfervation,  and  a  Line 
of  Direction  perpendicular  to  it  paifeth  through  to  the  Point  Perpendicular 
t  over  our  Head ,  which  is  called  the  Zenith ,  and  another  quite  under  our  zenith. 

Feet ,  which  is  called  the  Nadir ,  which  are  the  two  Poles  of  the  Horizon ,  Nadir . 
and  are  90  Degrees  diftantfrom  it.  If  from  the  Zenith  to  every  Point  or 
Part  of  the  Horizon,  whether  greater  or  fmaller  Divifions,  there  pals  Circles, 

I  they  are  called  Vertical  Circles ,  and  may  be  as  many  as  you  will  imagin-, 

I  that  which  paifeth  by  the  South  Zenith  and  North  is  called  the  Meridian ,  Meridian. 

H  and  that  Circle  which  paifeth  by  the  Points  of  Eaft  and  Weft  is  called  the 

||  Prime  Vertical ,  and  all  the  reft  are  called  Azimuths ,  or  Circles  (hewing  the  Prime  vertical. 

H  Pofition  of  any  Point  of  the  Heavens ,  in  refpett  of  the  Horizon  and  Car-  Azimuths. 

jgf  dinal  Points. 

If  Circles  be  drawn  through  every  Degree  and  Part  of  thefe  Vertical 
ontrs  parallel  to  the  Horizon ,  they  will  be  all  Lelfer  Circles  upon  the 
Sphere ,  and  decreafe  toward  the  Zenith  to  a  Point :  Thefe  are  called  Aims-  jilmicanters,  or 

canters ,  and  fhew  in  the  Sphere  how  far  any  Point  in  the  Heavens  is  high  .  Circles  of 

or  diftant  from  the  Horizon.  Height. 

This  Circle  of  the  Horizon  (hews  the  Rifing  and  Setting  of  the  Stars  a„d 
or  Planets ;  for  when  they  come  up  from  the  dark  Hemifphere  they  are  are  setting. 
faid  to  rife ;  and  contrarily  when  they  go  down  are  laid  to  fct. 

And 
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And  upon  this  Circle  the  Diftance  of  the  Rifing  of  any  Star  or  Planet 
from  the  Eaft  Point ,  or  the  Setting  from  the  Weft  Point,  in  Degrees  and 
Minutes,  (or  grofly  upon  the  Points  of  the  Compafs before deferibed)  is 
called  the  Amplitude  Ortive  for  Rifing ,  and  Occafive  for  Setting.  ' 

The  Horizon  is  the  Caufe  of  the  Artificial  Day  and  Night ,  for  we  call 
the  Time  wherein  the  Sun  abideth  above  the  Horizon  an  Artificial  Day  and 
the  Time  that  he  continueth  under  it  the  Night.  Many  other  Ufes  are 
made  of  this  Circle,  which  I  (hall  hereafter  declare  •,  but  I  will  come  next  to 

2.  The  Meridian ,  a  great  Circle  of  the  Sphere,  palling  the  Points  of 
South  ,  and  North,  and  Zenith  of  the  Horizon,  and  cuts  the  Sphere  or 
Globe  into  two  Parts  or  Hemifpheres ,  the  Eaftern  and  Weftern  •  The 
Eaftern  Hemilphere  is  all  that  Part  of  the  World  which  is  on  the  Eaft  fide 
of  the  Meridian  ,  and  the  Weftern  is  that  Part  on  the  Weft. 

The  Meridian  cuts  the  Horizon  at  Right  Angles,  and  they  two  divide 
the  World  into  four  Quarters,  and  the  Poles  of  the  Meridian  Circle  are  in 
the  Horizon  in  the  Points  of  Eaft  and  Weft,  and  Iaftly  the  Meridian  and 
Prime  Vertical  before  delcribed  make  four  equal  Quarters  of  the  World. 

This  Circle  divides  the  Artificial  Day  and  Night  into  two  equal  Parts 
and  (hews  Mid-day  and  Mid-night,  and  when  the  Stars  and  Planets  are  at- 
the  higheft ,  or  in  the  Meridian  ,  and  are  called  the  Meridian  Altitudes  of 
the  Sun  and  Stars,  which  Heights  are  chiefly  oblerved  by  Aftronomers  and 
Seamen  with  all  diligence. 

Aftronomers  begin  their  Accompt  of  Time  (which  is  meafured  by  the 
equal  Motion  of  the  Equator)  from  the  Meridian  :  The  principal  of  which 
Time  is  the  Natural  Day ,  which  is  dually  begun  from  Mid-day  or  Mid¬ 
night  ,  and  divided  into  24  Hours,  and  each  Hour  fubdivided  into  Minutes 
Seconds,  &c.  '  9 

The  Poles  of  the  World  are  fixt  in  this  Meridian ,  and  in  this  Circle  are 
obferved  and  accompted  the  Latitudes  or  Height  of  the  Poles  and  of  the 
Equinoaial ;  for  the  Height  of  the  Pole  or  Equinoaial ,  is  nothing  elfe 
but  the  Arch  of  the  Meridian ,  contained  between  the  Pole  or  Equinoaial 
and  the  Horizon ,  and  the  Height  of  the  Pole  is  always  equal  to  the  Latitude 
of  the  Place ,  and  the  Height  of  the  Equinoaial  is  equal  to  the  Comple¬ 
ment  of  the  Latitude,  and  therefore  it  being  fubtrafted  out  of  90  Degrees 
there  (hall  remain  the  Height  of  the  Pole.  ? 

Now  thefe  two  Circles  of  the  Sphere,  the  Horizon  and  Meridian,  joyning 
together  in  the  Points  of  South  and  North  ,  and  being  immoveable,  and 
certain  to  one  Place ,  fupport  the  whole  Spheres  and  Globes  ^  and  being 
thus  particularly  deferibed,  I  will  come  to  the  Moveable  Circles,  which 
are  Great  Circles ,  the  Equinoctial  y  the  Ecliptic^  the  two  Coheres .  anefche 
Circles  of  Longitude. 

3.  The  Equinoctial  or  Equator ,  a  great  Circle  ,  which  incompafleth  about 
the  midft  of  the  Sphere  or  Globe ,  and  is  every  where  of  equal  diftance 
from  both  Poles ,  and  has  its  Name  from  that  Pofition  ,  or  elfe ,  becaufe  the 
Sun  coming  under  this  Circle  makes  Equality  of  Days  throughout  the  whole 
World. 


It 
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It  is  divided  into  360  Degrees  (as  all  Circles  are  ufed  to  be)  beginning  rhifion. 
where  the  Ediptick  croffeth  in  the  firft  Point  of  the  Sign  Aries,  proceeding 
from  10  Degrees  to  20 ,  and  To  Eaftward  ’till  you  cornc  about  to  the  fame 

Point  again.  This  Circle  hath  many  Ufes ,  for , 

Firft,  it  is  the  Meafure  of  the  Firft  Motion ,  for  this  only  of  all  the 
Great  Circles  of  the  Sphere  or  Globe  is  moved  equally  both  in  a  Right  and 
Oblique  Sphere,  becaufe  the  Axis  of  the  World,  about  which  all  are  turned 
about  equally ,  is  perpendicular  thereunto. 

Secondly,  it  is  the  Meafure  of  Time ,  bccaule  it  meafurcs  the  Quantity  ime. 
of  Artificial  and  Natural  Days ,  of  which  Months  and  Years  are  made  :  It  Dajs. 
meafureth  alfo  the  Quantity  of  Hours,  and  of  other  Times,  which  the  Umu 
Sun  makes  going  under  the  Ediptick,  and  therefore  the  Degrees  of  the 
Equinodial  are  called  Tempera ,  Times:  After  which  Accompt,  the  whole 
is  divided  into  24  Hours ,  15  Degrees  thereof  to  an  Hour,  for  15  times 
24 makes  360.  Every  Degree  of  the  Equinodial  is  4  Minutes  of  Time,  minutes. 
becaufe  4  times  15  is  60  Minutes ,  or  an  Hour.  - 

Thirdly,  it  (heweth  the  two  Equinoctial  Points  of  the  Ediptick,  tor  Equn.oJul 
feeing  it'cutteth  the  Ediptick  in  two  Places,  which  arc  in  the  Beginning 
of  Aries  and  Libra ,  the  Sun  when  he  cometh  to  thole  two  Points  is  equally 
diftant  from  both  the  Poles  of  the  World,  and  makes  equal  Days  and 
Nights  as  before-laid,  which  falls  after  our  Accompt  about  the  Tenth  ot 
Mar ch  and  1 3  of  September.  .  .  ,  _  , 

Fourthly ,  the  Irregularities  of  the  Rifing  and  Setting  of  the  ^odiack, 
and  of  the  Signs  and  other  Parts  thereof ,  are  meafured  by  this  Circle ;  lor 
feeing  the  moft  part  of  the  Apparences  are  referred  to  the  Zodiack ,  and  the 
Zodiack  it  ielf  is  not  turned  about  upon  its  own  Poles,  but  about  the  I  oles 
of  the  Equinodial ,  and  therefore  muft  needs  be  unequally  turned  about , 
and  needful  it  was  to  regulate  it  hereby.  Hence  come  the  Names  of  Right 
Afcenfion ,  Oblique  Afcenfion ,  Afccnfiemil  Difference ,  which  arc  thus  de- 

fin  The  Rivht  Afcenfion  of  the  Sun,  any  Star,  or  Point  of  the  Heavens ,  is ;R$tsfce»- 
the  Arch  of  the  Equinoaial  Circle  contained  betwixt  the  Beginning  of  ft0"- 
Aries  and  the  Meridian  which  cutteth  the  Sun ,  Star ,  or  Point ,  being  firft 
brought  under  the  fiducial  Edge  thereof,  and  this  either  in  Degrees ,  or  in 
Time  ,  allowing  1 5  Degrees  to  an  Hour ,  as  before  was  taught. 

The  Oblique  Afcenfion,  is  the  Arch  of  the  Equinoctial  intercepted  betwixt  oblige  /Rear 
the  Beginning  of  Aries ,  and  the  Horizon  ,  when  the  Sun ,  Star ,  or  Point,  fion. 
is  likewife  brought  to  the  Edge  of  the  Horizon.  .  ... 

The  Afcenfion al  Difference ,  is  the  Difference  of  the  Right  and  Oblique  Acenfmul 
Alrcnfions,  and  may  be  had  by  _  fuhtrafting  one  of  them  from  the  other,  L  fierce. 
and  all  thele  are  to  be  had  either  in  Degrees  or  Time.  _ 

Fifthly  the  Equinoaial  divides  the  Globe  or  Sphere  into  two  equal  Northern  and 
Hemilphcres,  the  Northern  and  the  Southern,  and  the  Poles  of  this  Circle 
are  the  Poles  of  the  World  ,  one  called  the  A  nick  or  the  North  Pole,  the  ^ 

other  Ant  article  or  South  Pole;  from  which  Poles  the  laid  Circle  is  diftant  yxuui 

90  Degrees.  g  Sixthly, 
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Sixth Iv  If  from  the  North  Pole  to  every  Degree  of  the  Equinoftial , 

ft  a t' 

,-01n,i  |  v  t[ie  Hour-Circle,  which  is  fixed  upon  the  Meiidian,  and  has 
hePPole  for  the  toter,  and  has  a  moveable  Index,  which  turns  as  the 
Globedoth,  and  fits  inftcad  of  all  thofe Meridians betore-ment.oncd  which 
■n  the  laying  clown  of  !  and 

^  hoiar  may  fu»y  underftand ,  how  this  Hour-Circle  and 
V  ,  Jfnnn\irc}  in  the  Draughts  and  Ules  of  the  Globe  tn  flaw. 

'teve  rwrupontt  Globe®  or  Sphere,  if  at  every  Degree  upon  the 
_  &CV  k ji  Lion  ^  nr  all  the  Meridians,  there  be  Circles  drawn  paia!  el  to 

but  rbe  Diftance  frT  the  Equinoaial  in  Degrees  and  M.nutes ,  accounted 
UPEighth^rCTh^twoUparahclsP°that'are  1\  Degrees  and  an  half  from  the 

other  on  the  other  fide ris  called  {heTropick  of  ^  ^  ^  from 

Horizon /let  the  outermoft  Circle  be  the  Mend.an  of  Twelve  as  befme , 
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then  let  ab  be  the  Horizon,  fo  will  the  Hemifphere  neb  be  the  light  HemT~ 

1’phere ,  and  adb  the  dark,  c  will  be  the  Zenith  ,  and  d  the  Nadir-  Thule 
Circles  which  were  Meridians  before ,  are  now  Vertical  Circles  or  Azi¬ 
muths,  and  come  through  the  Horizon  to  the  Nadir  3  and  thole  ftraighc 
Lines  which  were  Parallels  before ,  do  now  become  Parallels  to  the  Horizon 
or  Alnucanters.  1  hefe  will  be  of  great  Ufe  to  be  learnt  and  well  under- 
ftood  ,  and  will  much  facilitate  the  Work  of  the  Ules  of  the  Sphere.  We 
come  now  to 

4.  The  Zodiac lg,  which  is  a  broad  Circle  of  about  14  Degrees,  and  z oliia- 
encompaffeth  about  the  Sphere  obliquely  like  a  Belt  or  Girdle,  coming 
nearer  the  Pole  of  the  Sphere  in  one  Place  than  in  another.  In  the  midft 
of  this  Zodiack  is  a  great  Circle  drawn ,  which  is  called  the  Ecliptick.  Line  Eclhikk. 
Zia  Regia ,  or  the  Surfs  Way :  This  Ecliptick  is  drawn  upon  the  Globe  and 
not  the  Zodiack  ,  it  crodeth  the  Equinoftial  in  two  Points  ,  called  the  Equi¬ 
noctial  Points,  and  is  divided  into  12  Parts  called  Signs ,  and  every  Sion  into 
?o  Degrees ,  fo  that  the  whole  is  divided  into  36c  Degrees ,  and  each  De¬ 
gree  into  Minutes ,  G sc.  it  is  graduated  from  Weft  to  Eaft  bc«innin«  at 
sirics.  The  1 2  Signs  are,  1.  Aries,  its  Mark  Y,  2.  Tattrm  \s  ,  3.  GVwd/IT 
4  .Cancer  So,  5.  Leo  SI,  6.  Virgo  W,  7.  Libra  £=,  8.  Sccrpio  in ,  9 .  T  Sucre- 
tanns,  10.  Capricorn  gp ,  11.  Aquariuses,  and  12.  Pifccs  X.  Thcfe  thin<s 
are  to  be  noted :  /  & 

uFrrft,xThe  Sl^rS  arc  not  t0  hc  confounded  ..with  the  Conftellations  of 
the  lame  Name ,  for  the  Conftellation  of  Aries  is  another  thing  to  the  Sian 
of  Aries-,  the  one  has  the  Pifturc  of  a  Ram  ,  wherein  19  Stars  are  placed , 
as  before  was  taught:,  but  the  Sign  of  Ayres  is  only  30  Degrees  of  this 
Ecliptick  imaginary  Line  ,  from  the  Equinoftial  to  the  Beginning  of  Taurus 
andnumbred  to  30  Degrees  from  the  Equinoctial :  And  what  I  fay  of  Aries 
you  may  account  of  all  the  reft  of  the  1 2  Signs.  It  is  true ,  thefe  Signs  and 
the  Conftellations  were  near  unto  one  another  fome  thoufancls  of  Years  fincc 
but  the  Fixed  Stars,  by  their  motion  upon  the  Poles  of  the  Ecliptick,  thoimh 
fiowly ,  have  (as  you  will  find  upon  the  Globe)  removed  the  Conftellation 
of  Aries  near  upon  30  Degrees  forwards  into  Taurus,  and  the  Conftellation 
of  Pijccs  the  like  into  the  Sign  of  Aries ,  and  lb  of  the  reft  3  which  deferves 
to  be  confidered  ,  left  you  fall  into  a  Miftake.  Pcrufe  Figure  8 ,  and  you  Fh  8. 
will  learn  the  Name  ,  Figure  ,  and  Mark  of  the  1 2  Signs  of  the  Ecliptick 

Secondly  The  Ecliptick  lias  two  Poles,  one  on ‘the  North  fide,  and 
another  on  the  South,  2  3  Degrees  30  Minutes  from  the  Poles  of  the  World 
and  fo  much  doth  the  Ecliptick  lye  obliquely  from  the  Equinoftial  and  fo 
much  is  the  Angle  that  the  Ecliptick  makes  with  the  Equinoftial. 

T  hirdly  ,  The  Meridian  that  paflcth  by  the  Beginning  of  the  Signs  Aries 
and  Libra  is  termed  the  Equinoctial  Cohere  f  and  that  Meridian  which  pafTeth  Emm 
by  the  Beginning  of  the  Signs  Cancer  and  Capricorn  is  called  the  Solftitial  Colnre. 
Cohere  ,  and  this  Colure  pafieth  likewife  through  the  Poles  of  the  Ecliptick  SoW‘*l  Co¬ 
llide  two  Colures  divide  the  Ecliptick,  and  indeed  the  whole  Globe  into  lurc' 
tour  Parts.  That  Quarter  betwixt  the  Beginning  of  Aries  and  Beginning 
01  Cancer,  contains  3  Signs  Y,  V,  and  ai ,  or  thrice  :o  Degrees,  coualro 
S  aQvu- 
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a  Quadrant  or  90  Degrees,  and  whilft  the  Sun  is  under  this  Quarter,  the 
Diys  are  longer  than  the  Nights •,  and  this  may  be  called  the  Fernal  or  Spring 
Quarter ,  and  as  long  as  the  Sun  is  here ,  which  ismoftof  March ,  all  April 
and  May ,  is  accounted  the  Firft  Quarter  of  the  Year.  The  next,  of  Cancer 
to  Libra  ,  35,  SI,  »*?,  is  iAftas ,  or  the  Summer  Quarter,  June ,  JWy,  and 

’aft.  The  next,  from  Libra  to  Capricorn,  £:,  m,  ? ,  is  the  Harveft  Quarter 
or  Autimmis ,  September ,  OcMfr,  and  November.  The  fourth  and  laft ,  from 
Capricorn  to  V?,  ta,  X ,  is  the  Wafer  Quarter ,  called  Hjomj,  and 

falls  in  December ,  January ,  and  February.  In  the  two  firft ,  the  Days  are 
longer  than  the  Nights  •,  in  the  two  laft ,  the  Nights  are  longer  than  the 
Days.  And  note  ,  That  every  Quarter  is  divided  as  before  into  3  Signs, 
or  into  90  Degrees. 

Fourthly,  It  is  very  necefiary  the  young  Student  have  an  appreheniion , 
how  the  Motion  of  the  Sun  is  made  under  the  Ecliptick ,  for  he  muft  know, 
that  the  Sun,  though  he  be  carried  by  the  Firft  Mover,  as  is  commonly 
apprehended,  along  with- the  reft  of  the  Heavens,  from  Eaft  to  Weft  round 
in  24  Hours ,  yet  by  his  own  particular  Motion  from  Weft  to  Eaft  he  moves 
about  a  Degree  in  every  24  Hours,  and  performs  his  whole  Tour  in  3^5 
Days,  5  Hours ,  and  near  49  Minutes.  A  better  reprefentation  on  the 
Sphere  or  Globe  cannot  be  made ,  than  by  placing  a  fmall  Fly  or  Lowfe  upon 
the  firft  Point  of  Aries ,  and  then  turn  the  Globe  about  from  Eaft  to  Weft 
one  whole  Turn  ,  or  24  Hours ,  and  if  the  Fly  creep  in  the  mean  time  one 
Degree ,  or  be  imagined  lb  to  do ,  and  fo  for  every  Degree  one  Turn  ,  you 
will  then  eafily  perceive  the  Motion  ,  and  that  whilft  the  Sun  moves  thus  up 
the  firft  Quarter  to  Cancer,  he  draws  nearer  to  the  North  Pole  and  lengthens 
the  Days7  in  the  fccond  and  third  he  draws  nearer  to  the  South  Pole 
and  ftiortens  the  Days ,  in  the  fourth  and  laft.Quarter  he  lengthens  as  in 
the  firft. 

Thus  the  Suns  proper  Motion  is  made ,  not  upon  the  Center  of  the  Earth, 

(  for  then  the  Sun’s  Body  would  appear  always  to  have  one  and  the  fame  Dia¬ 
meter)  but  upon  another  Center ,  as  all  the  Planets  do ,  which  (hall  be  par¬ 
ticularly  explained  in  the  Laft  Part. 

The  other  Motion  from  the  Primum  Mobile  is  likewife  fully  and  clearly 
to  be  apprehended  ,  how  the  Sun  and  all  the  Stars  arc  carried  about  in  their 
lever al  Parallels ,  (though  indeed  it  be  fpirally)  but  being  broken  off  under 
the  Horizon,  as  to  our  fight,  we  reprelent  them  by  one  of  theFarallels 
to  the  Equinottial ,  which  by  the  Ninth  Figure  will  be  made  more  plain  to 
the  Underftanding ,  where  the  two  Motions  are  confidered  ,  for  if  the  Sun 
had  only  one  from  Weft  to  Eaft,  then  he  would  keep  one  Parallel,  and 
never  change  the  Seafons  of  the  Year  •,  but  that  he  has  two  may  in  a  few 
Days  be  perceived-,  and  if  youconfider,  that  when  a  Ship  is  under  Sail, 
and  goes  a  lwift  couric,  the  Paftengers  walk  upon  the  Deck  a  contrary 
Motion  without  any  confufion ,  where  is  then  two  Motions  made ,  one 
progreffive  with  the  Ship ,  the  other  back  otherwife  ,  as  in  the  laid  Figure  9, 
where  let  the  Globe  or  Sphere  be  moved  upon  the  two  Poles  F  and  G,  which 
are. immoveable ,  luppofc  the  San  be  inH,  in  the  moveable  Circle  H1B, 

which . 
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which  let  reprefent  the  Ecliptick ,  it  is  evident,  that  the  Sun  being  in  H  Fro.  9. 
and  turmng  about  in  24 Hours,  will  deferibe  a  Parallel  (to  the  Equfnoaial 
C  ED.)  which  rs  HR  by  the  Point  H.  But  when  the  Sun  by  his  own 
Motmn  has  advancecl  from  H  to  L,  by  his  proper  Motion  he  will  not  cle- 
criK  the  Pata  lei  HK,  but  another  LM,  ’till  at  laft  he  arrive  at  the 
Pomt  E  equally  Mant  from  the  Poles  F  G.  Then  by  his  Diurnal  Motion 
be  will  defti  ibe  a  gieat  Circle  oi  the  Sphere,  which  is  the  Equinoctial  C  E  D. 

LaMy  when  the  Sun  fha  arrrive  at  the  Point  B,  he  will  deicribe  the 
ParaHel  A  B  and  fo  he  will  rile  again  on  the  other  fide ,  ’till  he  come  to  H, 

Tropick"8  thC  lamC  ParalIeIs  again’  The  lcffcr  Circles  H  K  and  A  B  are  the 

So  that  the  Sun  advanceth  every  Day  about  a  Degree  in  the  Ecliptick  , 
and  changeth  his  Declination  or  Diftance  from  the  Equinoctial ,  and  confe- 

Horizon  hlS  HClSht  ^  N°°n  ’  3nd  thC  PIaCe  °f  his  Rifing  and  Settin§  on  the 

Fifthly ,  The  Sun  making  his  Motion  exactly  under  the  Ecliptick  Line, 

I  muft  explain  to  you  why  the  Zodiack  is  made  fo  broad  ,  for  that  the  reft 

TW  ^  ’  T'  Vnd  do  not  keep  under  the  Ecliptick 

.  ' have  ^veral  Circles  of  their  own,  which  crofs  the  Ecliptick, 

but  feldom  exceed  7  Degrees  of  either  fide  from  it,  and  fo  wide  is  the 
PLn^r,dCit0/0n^1B  ^Degrees,  in  which  Zodiack  the  reft  of  the 
Planets  are  to  be  found  by  their  Longitude  and  Latitude.  You  muft  there- 

2°.rDePreV  that  the  EcllPtick’s  poles  are  placed  in  the  Solftitial  Colure,  roles  of  the 
Fn,S>  a1Stl°  ^inUleS  fr°m  t(lcFoIe’  and  even  as  from  the  Poles  to  the  Ecliptic^ 
Equinoaial  the  Meridians  are  drawn ,  fo  from  the  Poles  of  the  Ecliptick 

LhC1|I  rbC|draWniu  the  Ecliptick  ,  thofe  are  called  Circles  of  Lonoitude ,  Lor.muie 

Plane!'  W  par  pe- t0  thc  Ec,l,ptick,  ?re  C‘rde!»f  La'ina/,  andlill  the  uLic.  . 
Planet.,  Stats,  or  Points,  are  limited  by  thefe  Circles  to  be  fomuch  in 
Longitude ,  viz.,  m  what  Degree  and  Minute  of  the  Ecliptick  ,  whether  in 
Anes,  Taurus  c?c  and  fo  much  in  Latitude,  that  is-,  how  far  from  the 
Ecitptick ,  either  towards  the  North,  and  then  it  is  North  Latitude ,  or  to  North 
the  South  ,  and  then  South  Latitude. 

-  ^Having  .f1  hoPe)  cleared  your  Judgments,  from  miftaking  the  Signs  for 
the  Con  ft  e  llations,  you  muft  know,  that  T,  ,  31,  ©,  SI,  and  %  arc  Northerly 

fiferf  “  S0Utherl'/  Si§ns>  «  th<=  SoutX 

Likewife  VA  »,  K,  V,  i',  and  are  Signs  afeending ,  in  which  thc  Sun 
ft'"  approaching  to  us,  and  towards  thc  North  ;  &,  St,  to  m  and  r 
are  Signs  defeending.  ’  ’ 

Sixthly  and  Laftly ,  The  Ecliptick  is  a  great  Circle ,  dividing  the  Globe 
or  Spheie  into  Halves  •,  it  mealures  thc  Movements  of  the  Planets,  and  they 
;u-e  placed  within  its  compafs ,  and  arc  there  to  be  found  by  their  Longi¬ 
tude  and  Latitude.  The  Ediples  of  the  Sun  and  Moon  are  here  limited 
and  found ,  and  many  other  Ufes ,  which  hereafter  will  more  fully  appear 
5.  I  will  now  fay  fomething  of  the  Motion  of  the  Moon  ,  the  Reafon  of 
the  Eelipfes  of  the  ->un  and  Moon,  of  the  Rifing  and  Setting  of  the  Stars, 
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of  Time  and  that  which  appertains  thereto*,  and  laftly,  I  willfumup  in 
brief  what  has  been  here  delivered  of  the  Sphere ,  and  then  come  to  the 
particular  Ufes  thereof. 

of  the  Moon.  I.  The  Moon  has  a  particular  Ecliptick  to  herfelf,  which  crofTeth  the 
Sun’s  Eel  iptick  in  two  places,  that  which  comes  to  the  Northward  is  called 
Dragon  s  Head  the  Head  of  the  Dragon,  that  to  the  South  the  Tail  of  the  Dragon.  The 
tndrul.  Moon’s  Ecliptick  bendeth  obliquely  from  the  Sun’s ,  and  makes  the  Angle 
about  5  Degrees ,  fo  that  as  the  Sun’s  Ecliptick  declineth  from  the  Equi- 
noftial  23  Degrees  30 Minutes,  in  like  manner  thefe  two  Eclipticksdo  5 
Degrees. 

So  then  the  Moon  moving  in  her  Circle  ,  near  1 3  Degrees  each  Day ,  Ore 
will  go  her  own  Ecliptick  about  in  near  28  Days.  But  the  Moon  has  lome 
other  Motions,  which  I  defer  ’till  I  treat  of  her  in  the  LaftBook. 

Change  of  the  The  Moon  is  teen  after  her  Conjunction  with  the  Sun  (which  is  com- 
Mom  monly  called  the  Change)  fometimes  in  two  Days ,  and  fometimes  not  before 

the  fourth  Day,  which  fells  out  for  three  Rcaions,  thefirft ,  becaufe  of  her 
Obliquity,  thefecond,  by  reafon  of  her  Latitude  3  the  third,  by  reafon 
of  the  unequal  Motion  of  the  Zodiack  3  which  will  be  made  clear  in  the 
Fourth  Part  or  Book. 

rbTes.  The  P hafts  of  the  Moon,  or  thefeveral  Shapes  which  (he  makes  in  one 

Fig.  10.  Revolution  from  the  Sun,  are  gathered  from  the  Tenth  Figure-,  where  let 
the  Earth  be  A  ,  O  the  Sun*,  then  have  you  &  Phafes ,  F  will  be  the  Full  of 
the  .Moon ,  B  is  the  Change  when  the  Moon  cannot  be  feen ,  D  and  d  the 
Quarters ;  and  fo  at  any  time  of  her  Motion  you  will  fee  her  Face  how  to 
us,  though  the  Sun  doth  enlighten  more  than  half  of  her,  becaufc  much 
bigger  than  the  Moon. 

of  EcJipfes.  '  II.  An  Eclipfe  is  the  Obfcuration  of  a  Ccleftial  Body  from  our  fight ,  by 
interpofition  of  fome  dark  Body,  and  is  generally  taken  notice  of  by  us  in 
the  Sun  and  Moon. 

Dclipfeof  the  TheEclipfe  of  the  Sun  is  made  by  the  interpofition  of  the  Moon  betwixt 
sun  and  Moon.  usand  the  Sun’s  Body,  the  Sun  not  concerned.  The  Eclipfe  of  the  Moon 
is  an  obfcuration  of  the  Moon’s  Body  ,  by  palling  into  the  Shadow  of  the 
rig.  11.  Earth  made  by  the  Sun,  which  will  appear  plainly  if  you  confider  Figure  11, 
where  from  the  Earth  the  Moon  takes  away  the  Sight  of  fome  part  of  the 
rig.  12.  Sun’s  Body,  which  we  call  the  Eclipfe  of  the  Sun  -,  and  in  Figure  12,  the 
Moon  palling  into  the  Earth’s  Shade  made  by  the  Sun  is  totally  Eclips’d. 

Fifing  and  Set-  III.  The  Rifing  of  a  Star  is  when  it  appears  above  or  at  the  Horizon  on 
t,rZ-  the  Eaft ,  and  Setting  on  the  Weft  *,  and  they  are  diftinguifhed  into  Poetical 

Cofmicdi  fyfxg  and  Ajrremvucal.  The  Poetical  is  cither  Cofmical  Riftntr  ,  when  any  Star 
And  setting.  rifeth  at  the  fame  Moment  that  the  Sun  doth  upon  the  Horizon  ;  or  Cofmical 
r  -•  1ST  Stttin£’>  which  is  wllcn  any  Star  fets  at  the  Moment  when  the  Sun  rifeth. 
arlfeuiS.  Cromcal  or  Evening  Rifing ,  is  when  any  Star  rifeth,  the  Sun  fetting.  fro. 
Heliacal  fifing  tlical  Setting  >  «  when  any  Star  fets  with  the  Sun.  Heliacal  Rifing ,  is  when 
and  sating.  '  any  Star,  having  been  hid  under  the  Sun’s  Rays,  doth  begin  to  appear. 
Heliacal  Setting,  is  when  a  Star  comes  to  be  hid  in  the  Sun’s  Rays. 
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_  Aftronomical  Rifwg  and  Setting,  is  the  Afccnfion  or  Deicenfion  of  any  Jtfimmka 
Sign  of  the  Ecliptick  compared  with  the  Equator,  and  is  termed  Rioht  when  ^H^dset- 
a  greater  portion  of  the  Equator  rifeth  or  fetteth  than  the  Degrees  of  the  tin^ 

Sign-,  and  Oblique ,  when  a  lels.  ° 

IV.  Time  is  cither  Aftronomical  or  Civil,  and  is  a  certain  Meafurc  depen-  Time, 
ding  upon  the  Motion  of  the  Luminaries ,  by  which  the  Diftancc  and  Dura¬ 
tion  of  things  are  meafured. 

And  firft, The  aftronomical  Time  is  that  which  is  Amply  taken  from  the 
Motion  of  the  Stars ,  and  is  a  T>ay  either  Natural  or  Artificial.  A  Natural  A W  and 
Day  is  the  Time  determined  by  the  Sun’s  Motion  in  24  Hours  •  an  Artificial  if, chi  Day. 

I?ay  ls.  t.^le  T*mc  betwixt  the  Sun’s  Rifing  and  Setting  ,  to  which  is  oppofed 

thciV^fc,  that  IS  the  Time  the  Sun  is  under  the  Horizon,  and  is  eV,4, 
that  is  of  12  Hours ,  when  the  Sun  is  in  the  Beginning  of  Aries  and  Libra  e¥“l- 
or/MryW  when  the  Days  are  longer  or  (hotter  than  the  Nights,  as  in 
all  the  reft  of  the  Signs  y  the  longeft  Days  and  Ihorteft  Nights  are  when  the 
5un  is  in  the  Beginning  of  Cancer ,  and  the  contrary  in  Capricorn 

The  Parts  of  the  Days  and  Nights  are  H.hys,  the  Day  containing  24  Bom. 

Hours ,  and  every  Hour  being  divided  into  60  Minutes ,  and  every  Minute 
SccT°Tnd?’  and  they  begin  to  he  numbred  cither  from  the 
Meridian  or  Horizon.  Thole  that  begin  from  Noon,  and  fo  to  Noon  again 
of  24  Hours ,  are  called  Aftronomical  Hours ,  becaufe  Aftronomcrs  ule  thefe  Mmomvd 
Hours  m  their  Practice.  But  we ,  and  many  other  Europeans,  reckon  bu?  # 

Hout?^’  fr0m  N°°n  t0  Mldm§  lt  1 2  5  and  from  Midnight  to  Noon  other  1 2 
Thofc  that  account  their  Hours  from  the  Horizon ,  begin  either  at  the 

pi5,  nUl r0t  SettT§’  if  frT  the  Ws  then  they  are  called 

Babylontfh  Hom  s ,  and  accounted  from  the  Sun’s  Rifing  to  it  again  24 Hours :  Babylonilh 
But  thole  that  account  the  Day  from  the  Sun’s  Setting  to  its  Rifing  again  ^ 

and  divide  that  lpace  into  24  Hours,  (as  is  now  done  in  Italy )  ail  called 
Italian  Hours.  J  ^ 

There  is  yet  .-.nothccDivifion,  (as  the  of  old)  that  is  the  Day  and 
N.ght,  whether  flimter  ot  Icnget,  from  Sun’sRiib  to  Sun’s  Setting ,  and 
Co  the  Night  ts  divided  into  12  equal  Parts,  and  thefe  ate  called  J«w®. 

Ho,rs,  and l  ate :  termed  theory?  Hour,  f,m,d Hour,  third  Hour,  S-c  of  ' 
the  Day  or  Night.  ’ 

t,/lat  iS  uCi°Unteu  T°mtheuMR°,on’  is  termed  a  Month,  and  is  either  Month  Mo- 
feriodtcal,  which  is  the  Time  the  Moon  is  making  from  any  Point  of  the  ^ical. 
Eclipnck  to  it  again  which  is  in  27  Days  and  about  8  Hours ;  or  Sinodical,  shodica! 
whurh  is  from  New  Moon  to  New  Moon  in  29  Days  and  fome  odd  Minutes 
lime  that  is  accounted  from  the  Sun’s  Motion  is  that  of  a  Year  and  ’is 
either  a  wherein  the  Sun  departing  from  a  Fixed  Star’rcturns  reaSUm.1 

to  it  again ,  and  that  is  in  365  Days  6  Hours  and  9  Minutes  ■  or  a  TrmirSl  f  , 

Tear ,  which  is  the  Space  wherein  the  Sun  pafiTcth  from  any’  Point  o/thc  ’ 
^chptick  to  it  again  ,  and  that  is  in  365  Days  5  Hours  and  12  Minutes 
This  Year  again  is  divided  into  12  Months  by  the  Romans ,  viz..  January' 

February,  Marco,  April,  May,  June,  July,  Auguft,  September,  October, 

November, 
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November,  and  ’December  *,  and  the  Days  in  each  Month  are  known  by  thefe 
Englifi  Verfes. 

Thirty  Days  hath  September, 

June ,  April ,  and  November  : 

All  the  reft  have  Thirty  One  , 

Except  February  alone. 

February  in  the  Leap-Year  has  29  Days ,  in  the  other  28.  Whilft  the  Sun 
performs  his  Courfe  under  the  Ecliptick  in  this  Year,  in  every  Month  he 
enters  into  fome  one  of  the  Twelve  Mgns  of  the  Ecliptick,  and  what  Day 
of  the  Month  in  general  (for  I  fpeak  not  exactly)  that  {hall  be ,  thele  two 
Latin  Verfes  will  {hew  near  enough  for  common  ule ,  taken  out  of  Metius. 

S3  x  v  v  n  23 
Gandc,  C  hr  i ft  us  adeft  ,  Titan  apt  ijf  nuts  exit , 

SI  W  *  m  ? 

Intro  ibit  Jitflus ,  impiits  c.xul  crit. 

Suns  entrance  The  Meaning  thus ,  there  are  Twelve  Words  for  the  Twelve  Month? , 
mo  the  Signs.  t^c  Qanc{c  for  January ,  and  fo  on  to  Exit  for  December.  Over  every 
Word  ftands  the  Sign  appertaining  to  that  Month,  as  Y  for  March ,  the 
third  Word  and  Month then  obferve  with  what  Letter  the  Month  begins, 
for  if  it  be  a  Confonant,  then  it  fignificth  the  Tenth  Day  •,  if  with  a  Vowel, 
then  confider  that  a  is  the  firft ,  e  the  fccond  ,  and  i  the  third  Vowel ,  and 
to  thofe  Words  or  Months  that  begin  with  Vowels,  you  mull  add  to  10 
Davs  fo  many  Figures  as  the  Vowel  intimates;  as  flip  pole  for  March, _ 
adeft,  here  1  Day  mull  be  added  to  10,  which  makes  the  11/6 Day  of 
March  for  the  Sun  to  enter  into  Aries ,  and  fo  for  Oltober  ,  impiits ,  i  is 
3,  and  ten  13,  which  is  that  the  Sun  enters  m  the  13 th  of  October. 
Suns  place.  Again  for  February,  Chriftits,  becaufe  c  is  a  Confonant,  the  Sun  enters 
into  X  the  Tenth  of  February ,  and  for  any  other  Day  of  the  Month , 
if  for  every  day  paft  the  aforeiaid  day  you  add  one  Degree,  it  will  give 
neer  the  Degree  of  the  Ecliptick  the  Sun  is  in  that  Day.  Example,  1 
defire  to  know  what  Degree  and  Sign  the  Sun  is  in  the  fccond  Day  of  June. 
Firfl,  I  feek  what  Day  of  May  the  Suri  entred  into  ir,  for  fo  Aptijfmus 
intimates,  and  a  tells  me  the  Eleventh  Day,  then  I  account  how  many 
Days  betwixt  the  nth  of  My  and  the  fccond  of  June  ,  which  by  confi- 
dcringthat  May  hath  31  Days  (as  before  was  taught)  it  will  be  22 
Davs*,  and  therefore  the  Sun  will  be  in  22  Degrees  of  n. 

Chil  Tint.  Secondly ,  for  the  Civil  Time  ,  which  is  the  Aftronomical  accomodated 
to  vulgar  ules ,  as  from  the  Sun  the  Julian  Tear  which  is  either  Common 
or  Biffextilc. 

Common  Year.  The  Common  Tear  contains  365  Days. 

Biffextilc.  The  BijJcxtjle  or  Leaf-year  contains  366. 


Both 
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Both  thefe  Years  are  divided  into  4  Quarters  ,  viz.,  the  Spring,  Summer,  D  hi  ft  on. 
Autumn,  and  Winter  or  'into  Months ,  which  are  12,  before  recited  *,  or 
into  Weeks,  every  one  of  7  Days*,  or  into  Days,  and  thefe  are  either 
Feftival  Days  or  Working  Days. 

And  becaufe  lam  now  upon  the  Civil  Accompt  or  Kalender ,  I  will  here, 
very  Ihortly  and  plainly,  in  fome  few  Problems ,  fhew  you  how  to  find  out 
the  Yeasr,  whether  Leap-Year  or  Common,  with  the  Moveable  Feafts , 

Moon’s  Age ,  and  the  like,  where  I  fhall  borrow  from  my  good  Friend ,  and 
worthy  Aftronomer ,  Mr.  Thomas  Street ,  his  Memorial  Verfes  concerning 
the  Kalender,  which  will  both  pleale  and  fit  my  young  Scholar  for  this 
Matter. 


Prop.  1 .  To  find  whether  the  Tear  of  our  Lord  be  Leap-Tear , 
or  third  after. 


Rule. 


Divide  the  Tear  by  4  what's  left  fhall  be. 
For  Leap-Tear  o  ,  for  paft  1,  2,  or  3 . 


or  the  firfi,  fccond. 


Here  you  may  omit  the  Hundreds  and  Twenties  of  the  Year  of  our  Lord,  Leap-Year. 
and  only  divide  the  Refidue  by  4.  Example,  1678,  omitting  the  Hun¬ 
dreds  and  Threelc  ore ,  I  divide  the  Refidue  18  by  4,  and  there  remains  2, 
which  is  the  leconcl  after  Leap-Year. 


Prop.  2.  To  find  the  Golden  Number ,  the  Cycle  of  the  Sun,  and  Indict  ion. 
Rule. 

When  1  ,  9 ,  3  ,  to  the  Tear  hath  added  been , 

Divide  by  19,  28, 15. 


.  ^he  Golden  Number  is  a  certain  Figure  from  1  to  19  ,  which  was  fo  placed  Golden  Num- 
in  the  ancient  Kalender,  that  it  might  fhew  the  Day  of  each  Month  wherein  her. 
the  Moon  changed ,  and  being  written  in  Gold  got  that  Name  ^  for  the 
New  Moons  return  to  the  fame  Day  of  the  Month  every  1 9  Year. 

The  Cycle  of  the  Sun  is  a  Number  of  28  Years,  in  which  the  Dominical  ac 
Letter  returns  in  a  Cycle.  1 

The  Inditlion  is  the  Space  of  1 5  Years ,  which  fometimes  flic  wed  the  Year 
wherein  the  Roman  Tribute  was  to  be  paid.  ‘  P 

Examples  by  the  former  Rule  for  the  Tear  1678. 

To  i678addiRg  1 ,  it  makes  1 679 ,  which  divided  by  19  ,  there  remains 
7  for  the  Golden  Number . 

To  1678  adding  9  ,  it  makes  1687,  which  divided  by  28 ,  there  remains 
7  for  the  Cycle  of  the  Sim. 

To  1678  adding  3  ,  it  makes  168 1 ,  which  d’ivided  by  15,  there  remains 
7  for  the  Inditlion^ 


'Prop, 


T 


i  $8 


Of  Cofmgrafihy. 


Chap, 


Dominical 

Letter. 


Jc/ and  change 
of  tlx  Moor.. 


Prop.  3.  To  find  the  Dminical  Letter. . 

Rule. 

divide  the  Tear  y  its  Fourth ,  and  4  ,  ^7, 

What's  left ,  Jub  troll  from  7 ,  the  Letter's  given. 

For  if  you  account  A 1,  B  2,  C  3,  Z>  4,  E  5,  F  6,  and  g  7 ,  the  Number 
found  by  the  Rule  will  be  the  Dominical  Letter ;  as  for  Example  3  to  find  the 
Dominical  Letter  for  the  Year  1678.  The  Fourth  of  1678  is  419,  and  4 
and  419  added  to  1678  makes  2101,  which  divided  by  7  leaves  1 ,  and  that 
taken  from  7,  there  remains  6,  which  is  F,  the  Dominical  Letter  for  the 
Year  1678. 

But  the  Leap-Year  hath  two  Dominical  Letters ,  the  latter  found  by  this 
Rule  ferveth  from  St.  Matthias  Day  to  the  Years  End  ,  the  former  (next  fol¬ 
lowing  in  order  from  A  to  Gy  and  beginning  again  at  A)  ferveth  from  New- 
Years  Day  to  St.  Matthias. 

Prop.  4.  To  find  the  Epall ,  the  Prime  or  G  olden  Number  being  given. 

Rule. 

Divide  by  3-,  for  each  one  left  add  10, 

3  o  refill  y  the  Trimc  makes  Epall  then. . 

Example  for  the  Year  1678  ,  the  Golden  Number  was  before  found  to  be 
7  ,  which  divided  by  3  leaves  1 ,  that  by  the  Rule  call  10,  which  added  to 
7  makes  17,  the  Epall  defired. 

Prop.  5.  To  find  the  Age  of  the  Moony  or  the  Day  of  her  Change. 

Rule. 

J.  F.  M.  A.  M.  J.  J.  A. 

Janus  o,  2,  ij  2,  3,  4,  5,  6, 

S.  O.  N.  D. 

8 ,  8  ,  10,  10,  thefe  to  the  Epall  fix'. 

The  Sum  ( bate  3  o )  to  the  Month  Day  add  , 

Or  take  from  3  o ,  Age  or  Change  is  had. 

Over  every  Figure  in  the  Rule,  you  have  the  firft  Letter  of  the  Month" 
in  order,  as  January ,  February ,  March ,  c re.  which  Figure  being  added 
to  the  Epatt,  gotten  by  the  foregoing  Propofition,  the  Sum  if  it  be  lefs  than 
30,  or  elfc  the  Excels  above  30  ,  added  to  the  Day  of  the  given  Month, 
(rejetting  30  if  need  be)  gives  the  Age  of  the  Moon  that  Day  3  butfub- 
tratted  from  30,  leaves  the  Day  of  the  Change  in  (or  from  the  Beginning 
of)  that  Month. 

For  the  Day  of  the  Full  Moon  ,  add  or  fubtratt  1 5  to  or  from  the  Day  of 

the  Change. 


Exam- 
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Example  1.  To  find  the  Age  of  the  Moon ,  May  29  ,  1678. 

The  Number  for  the  Month  is  3  ,  for  you  find  that  Number  in  the  Rule 
under  M.  for  May ,  which  added  to  the  Epatt  17  makes  20  ,  and  that  added 
to  29  (the  Day  propofed)  makes  49  3  rejetting  30  there  remains  19,  which 
is  the  Age  of  the  Moon  the  19th  esi  May,  1678. 

Example  2.  To  find  the  Day  of  the  Change  May,  1678. 

The  Epatt:  17  being  added  to  3  for  that  Month  makes  20,  as  before, 
which  fubtra&ed  from  30  ,  there  remains  10,  for  the  Day  of  the  New  Moon 
in  May ,  1678. 

Ada  1 5  to  10 ,  and  it  makes  25 ,  for  the  Full  Moon. 

Thefe  Rules  muft  be  learnt  perfettly ,  for  hereafter  there  will  be  great  u<c 
made  thereof. 

V.  The  Sum  of  all  that  I  have  laid,  concerning  the  Circles  of  the  Sphere 
or  Globes ,  comes  to  this : 

1.  The  Horizon  or  Finitor,  divided  into  4  Quarters  by  the  Points  of  jjoriw- 
Eaft,  Weft,  South-,  or  North,  each  Quarter  into  S  Points ,  making  in  all 

32  Points,  or  each  Quarter  into  90  Degrees,  accounted  either  from  Eaft 
or  Weft  towards  South  or  North ,  or  elie  from  South  or  North  towards  Eaft 
or  Weft.  The  Poles  of  this  Horizon  arc  the  Zenith  over  our  Heads,  and 
the  Nadir  directly  under  us  3  and  thefe  being  90  Degrees  from  it,  the  Circles 
drawn  from  Zenith  to  Nadir  by  every  Degree  of  the  Horizon  ,  arc  called 
Vertical  Circles ;  that  which  pafleth  by  North  and  South  ,  is  Iikcwife  the 
Meridian  Line  3  that  by  Eaft  and  Weft,  the  Prime  Vertical  3  the  reft,  Ver¬ 
tical  Circles ,  or  Azimuths ;  and  all  thole  parallel  to  the  Horizon ,  Circles 
of  Altitude,  or  Almicanters  3  and  the  Eighteenth  Circle  under  the  Horizon, 
the  Crepufculum,  or  Circle  of  Twilight. 

2.  The  Fquinollial,  or  Ecjuatdr ,  a  great  Circle  divided  into  360  Degrees,  EquinoJisl 
beginning  at  the  firft  Point  of  Aries ,  where  the  Ediptick crofleth  it,  and 

fo  numbred  round  about.  The  Poles  of  this  Circle  are  the  Poles  of  the 
World ,  the  Artick  or  North  Pole  elevated  to  us,  and  the  Antartick  or  South 
Pole  not  feen.  The  Circles  that  pafs  from  one  Pole  to  the  other ,  through 
every  Degree  of  the  Equinottial,  are  called  Meridians  or  Hour  Circles,  and 
the  chief  is  that  which  pafleth  by  the  Zenith ,  called  the  Twelve  of  the 
Clock  or  Chief  Meridian  ,  and  another  which  pafleth  in  the  Middle  by  Six 
of  the  Clock  and  the  Points  of  Eaft  and  Weft,  called  the  Meridian  of  Six 
of  the  Clock.  The  Circles ,  which  arc  leflTer  Circles  ,  and  parallel  to  the 
Equinoctial,  are  called  the  Parallels 3  thofe  which  arc  23  Degrees  30  Mi¬ 
nutes  from  it ,  are  called  the  Two  T rcpicks ,  one  next  the  North  Pole  called 
the  Tropick  of  Cancer ,  that  next  the  South  the  Tropick  of  Capricorn  3  thole 
within  23  Degrees  30  Minutes  of  each  Pole,  the  Artick  and  Antartick 
Circles. 

T  2. 
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3.  The  Ecliptick ,  a  great  Circle  divided  into  1 2  Signs ,  each  Sign  into  30 
Degrees ,  in  all  into  360  Degrees.  The  Poles  are  in  the  Artick  and  Antar- 
tick  Circles ,  it  crotteth  the  Equator  in  the  Beginning  of  T  and  ft,  and  de¬ 
viated  23  Degrees  30  Minutes  from  it,  in  the  Beginning  of  25  and  y?~ 
and  maketh  an  Angle  of  the  fame  Degrees  with  it.  Thole  Circles  which 
come  from  the  Poles  of  the  Ecliptick ,  and  pals  through  each  Degree  of 
arc  ca^ed  Circles  of  Longitude ,  one  of  thcfe  is  a  Meridian,  and  is 
called  the  Equinoctial  Cohn ,  patting  by  the  Poles  of  the  World  and  the 
Beginning  of  T  and  ft :  The  Solftituil Colure ,  is  a  Meridian  patting  bv  the 
Beginning  of  23  and  yy.  v  5  y 

Thefe  three  Circles ,  the  Horizon  ,  the  Equinoctial and  the  Ecliptick 
with  their  Circles  patting  by  their  Poles ,  and  parallel  to  them ,  are  all  alike  * 
and  altering  their  Pofition  may  ferve  for  one  another.  This  being  confiderecl 
and  known  ,  I  come  to  the  particular  Ufes ,  not  only  of  the  Globe  and 
Sphere ,  which  I  account  were  invented  to  help  the  Fancy ,  and  not  for 
real  ufe,  becaufe  cumberfome,  troublefome ,  and  uncertain-,  but  alfo  of 
the  Analemma ,  and  Operation  by  Scale  and  Compafs,  and  by  Spherical 
Triangles :  And  I  fhall  not  ramble  into  an  abundance  of  Propofitions  but 
keep  within  the  Bounds  of  a  very  few  Triangles,  (hewing how  they  are 
found  and  pouted ,  both  upon  the  Globe  and  Analemma,  and  To  carrying  on 
thisPraftice ,  that  what  goes  before  may  illuftrate  and  explain  what  follows 
And  became  Observations  arefuppofed  in  fome  things  to  precede  and  to  be 
given ,  I  will  begin  with  them ,  and  fhew  what  firft  is  to  be  gotten  ,  to  ob¬ 
tain  thofe  which  follow. 


Section  III. 

T.ropofitions  and  (problems  particularly  concerning  the  Celejlial 
Spheres . 


Problem  I. 

°f  tbefe  Three  ;  1.  The  Length -of  a  Stile  perpendicularly  erefted 
upon  an  Horizontal  Plain ,  2.  The  Length  of  the  shadow  upon  the 
Plain  ,  called  the  Right  Shadow  ,  3.  The  Altitude  or  Height  of  the 
Sun  above  the  Horizon :  Any  Two  being  given ,  to  find  out  the  Third. 


TT  is  requifite  that  the  Horizontal  Plain  be  tryed  with  a  Level  and 
the  Perpendicular  by  a  Square,  for  then  this  Analogy  will  perform 
the  Problem,  ^  the  Length  of  the  Stile,  to  the  Length  of  the 
■  bh/tow  l:  is  Radius,  to  Co-tangent  of  the  Altitude  of  the  upper 
.dge  of  the  Sun.  Thcfe  four  Parts  maybe  varied  fo , .  as  to  put  any 

of 


of  the  Terms  into  the  laft  Place  3  which  I  again  Z 

perfect  in  that  necelfary  Rule  3  for  le t  tl e  S  beT  the  Sh  J°U 

the  Height^ ,  then  thcWmer  Analogy  will  be  thusf  ’  thc  SI,'1<low^  ’  and 

ft  .  Jh  : :  R  .  Co-tang,  ht  o 
Again, 

Co-tang,  ht  ©  .  R  ::  (h  .  fi 
Again , 

R  .  Co-tang.  fa  ©  : :  ft  .  fi  And  fo  of  any  other. 

,  For the  Perpendicular  Stile,  the  Right  Shadow,  and  the  Beam  oroceedino 
worn  the  upper  Edge  of  the  Sun  ,  are  the  three  Sides  of  a  Right-angled  Plain 
Tnangle,  and  the  Angle  at  the  Plain  is  the  Angle  of  the  Aldtudc  the 
Complement  whereof  is  the  Angle  at  the  Top  of  the  Perpendicular  as  in 
Figure  13,  CA  is  the  Stile,  AB  is  the  Shadow  and  C  n  o  r  5 
ceeding  from  the  upper  Edge  of  the  Sun,  which  make  the  ^  1 

Plain  Triangle  CAC,  wherein  the  Angle  AR  C  htL  Anlfi  Rrf'a"|  e? 

Right dnsl  dhTAn§ie  C  kS  C°mp,ement’  and  bY  the  former  Problems™? 
orty1  cfulalr8'65’  y0U  ”ay  Refolrei‘ -itherby  Scale  and  Com/afsf 

r^i)erChtZhcnT^  That  the  End of  theShadowthatcanbedifcemcd 

th^BearnTr  RBeamAhat  P^oceedJtbfrom  the  upper  Edge  of  the  Sun,  viz. 

Hni  r  n  J  !ndr  the  Center  of  the  Sun  reprefented  by  The 
*CP’,  and  that  becaufe  the  part  of  the  Shadow  BD  is  not  to  be 

therefor**  va  emg  CM1§i,teneduby  thc  Uppcr  Semidiameter  of  the  Sun  i  S  If 
theiefoie  you  would  have  the  true  Altitude  of  the  Sun ,  that  is  of  his 

Center ,  you  muft  fubtraft  the  Semidiameter  of  the  Sun  h ,  or  the  Angle 

^P<;LdAein§  ab?Ut  1 5. .flutes)  from  the  Altitude  thus  found  by  the 
1  lght  Shadow ,  and  you  will  have  the  true  Altitude  Y 

or  Sliidow  ^you'm^'ach^i,1  Minu^^f  ^^cgr^c^o^thn^true^A^dtudee, 
;c;mrth7cngLsheadA„w.tU^°f  ^  the  Sun,. whiSTfc 

A"d  ,no  ™y  diffe™g  woo'd  it  be ,  if  the  Stile  were  fixed  upon  a  Per¬ 
pendicular  or  Vertical  Plain ,  the  Shadow  would  then  be  a  Verfed  Shadow 
^e  A"Slc  *»  Height  of  the  Sun  would  be  the  Angle  af  the 

Problem  II. 

To  take  the  Height  of  the  Sun  or  Star  by  a  Quadrant. 

you  were  taught  Chapter  IT.  Settio,,^  how  to  ufe  a  Quadrant  whether  , 
I  fixed  ,  or  Ioofe  in  your  Hand ,  and  thc  fame  I  (hall  not  need  to  reoeit  sift 
taki"§  ,'ho  Height  of  the  Sun,  hold  the'  Ioofe  Quadrant 
" 1,h  ,ts  EdSc  towards  thc  Sun ,  and  move  it  fo ,  as  a  Beam  of  thc  Sun  may 

fhinc 


flirnc  through  one  Sight  upon  the  other,  at  a  Mark  appointed-;  then  if  the 
Thread  with  the  Plummet  play  eafily  by  the  Side  lo  as  it  ft.Ykn^  *  u 
Quadrant,  the  Thread  (hews  Jhe  Sun’s  Height upon the  Limb  S.I’T  ' 
would  take  the  Height  of  aStar,  or  the  Moon  Ptlien  hold'  ‘V™ 

up,  loss  the  Plummet  may  play 

the  Sights  upon  the  Star,  the  Thread  then  ftopt  (hem  the  Hrieht^' Th°f 
praftilecl  will  (hew  all  things  eafily  P  t  e  Height.  This 

the^imetnanner.  ^  ^  which  is  a  whole  Circle ,  after 

Problem  III. 

To  dra'v  *  Meridian  Line  upon  an  Horizontal  Plain. 

i .  W,ry.  1 1  Pon  any  Plain,  tried  to  be  Horizontal  by  a  Level,  from 

VJ.  Center  about  the  middle,  with  vour  r«mn.<r!  jr  J 
Arches  at  convenient  diftances,  as  you  fee  in  Figure  i  a  d<:  cnbc 

the  StUe  is  AF  let  up 

obferve  in  the  Forenoon,  about  9  of  the  Clock  WL„  X  cT  ’f  7 
Top  of  the  Stile  F  (hall  fall  in  any  one  of  the  Circles  as  hore  ?„ ?  r  thS 
atB;  when  this  is  done,  come  again  about  tte  Hour  in  th,! 
fhall  be  equally  diftant  from  Twelve  of  the  Ch>rt T" V :h B  Afl :.c™oonthat 
Obfetvation  was  about  9  of  th?Clock,  the  Send  MU  W  V° “ '  7* 
Afternoon,  (ora  little  before,  left  the  time  be  paftl  and  ,u*Jf  3  chc 
the  Shade  of  the  Top  of  the  Stile  falls  “to  the  fame  Circle  w™  Whcn 
hereatC;  then,  if  with  yonrCompafles  you  divide  the  Dio  S  CRr  ’  aS 
Halves  at  D,  the  Line  A  D  will  be  a  Mcr£  iTe  °  M° 

,  2^V‘f  By  Bl5“6‘hf  Hcisht  of  the  Sun  about  a  of  the  Clock  with 
the  Quadrant ,  and  as  before  having  drawn  the  Lino  of  rbe  <:  >  «,k  ,mth 
made  by  an  upright  Stileupon  an  Horizontal  Painatcnprh  fn„°W  ’ 

3-* Vay.  By  the  Pole-ftar,  or  rather  bv  the  PnYY/VWf  nn^  r  it 
Cords,  one  hung  up  upon  the  End  of  fome  Tree  or  Ream  ^  J  «  two 
hang  the  other  Cord  fo,  as  a  Line  imagined  tobe  drwn  bvth^m! 

Eye  would  pals  into  the  Pole,  then  are  thefe Mm  l  * 
You  were  taught  before  in  the  firft  Seftion  of  this  Chapter  how  mfi'nwT' 
very  Point  in  the  Heavens  where  the  Pole  is.  P  ’  h  1  tIie 

4.  Way.  The  Diftance  from  the  Pole-ftar  to  the  PnY  y  ,  n 
and  25  Mmutes,  and  the  Pole  lies  in  a  dired  Line  betwixt  the  Pole  (hr  and 
lAhotlr  if  therefore  you  cut  but  off  from  the  Polc-fhr  in  that  Linc\  He 
grees  and  30  Minutes,  which  you  may  do  nranv  w,™  ,  ™  7  C  ,2  ,c' 

off  a  Meridian  Line  ,  as  before  in  the  third  Way.  ‘ y  7  y°U  may  thercbY  ict 


Problem 
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Problem  IV. 

To  get  the  Height  of  the  Pole. 

1.  Way.  I F  other  by  thePole-ftar,  or  any  other  Star  which  never  fets,  but 
I  isai Iways  in  fight ,  you  take  with  your  Quadrant  its  hipheft  Alti 
tude  above  the  Pole,  anditsloweft  under,  thefe  mo  HeS  added tone 
ther,  the  Half  thereof  will  be  the  Height  of  the  Pol^bfre  the  Horizon* 
allowing  for  Retraftion ,  as  you  (hail  prelently  be  taught  ’ 

2.  Way.  When  Mcth  or  the  ThiU-Horfe  of  CtJkf,  Wain  in  the  Great 
Bear ,  comes  into  the  Meridian  under  the  Pole  take  the 
Pole-ftar  and  out  of  that  Height  fubtraa  theDl^e^fpo-te 
fromdte  Pole,  which  is  now  2“  2,' ,  the  Remainder  will  be  the  Height  of 

Problem  V, 

Tofind  by  Olfervatim,  the  Diftance  of  the  Tropicks ,  the  oreatefi. 
Declination  of  the  Sun ,  uni  the  Altitude ,  or  Elevation  of  7he  Pole 
above  the  Horizon.  •* 

TAke  the  Altitude  of  the  Sun  above  the  Horizon  ,  juft  at  high  Noon 
when  lie  is  the  neareft  to  us  in  the  Summer  Solftice,  in  the  Tropick  of 

SS&  s7fth,Ch  15  T  thc,E1f ‘ :nth  of  When  heTin the 

Wintei  Solftice,  or  Tiopick  of  Capricorn,  (which  is  upon  the  Eleventh  ofDc- 
cefcrOt hen  ubtraft  the  leffer  of  thefe  Altitudes  from.  the  gS  ter,  Ind 
the  Remainder  ,s  the  Diftance  of  the  Tropicks,  half  of  this RemaiJ der  i 

Deinjtl0n.°f,  ^  Sunr  which  being  fubtrafted  from  the  greater 
Alt  tude  ,  or  added  to  the  IdTer ,  either  way ,  there  will  be  left  the  Height 

of  l  9omPlement  of  which  is  the  Altitude  or  Elevatfon 

of  the  Pole  above  the  Horizon.  When  the  Globe  is  redified  and  fcf  to  the 

V  IC Decree f  thePoIehere  ft  London ,  which  is  found  by  Obicrvation  to  be 
S  5  30  Mires  ’  if  you  fha11  ftand  uP°n  the  Eaft  part  of  it  and 
imagin  every  part  of  it  to  be  prefleddown  upon  the  Plain  of  the  Meridian 

y  ’  thc!)  wil1  lt  form  that  Projedion  called  the  ylnalcmma  a 
an  the  Meridians  will  be  EUipfes,  except  the  Meridian  of  Tweivef  Xh 
is  the  outmoft  Circle,  and  is  the  Plain  whereon  it  is  drawn.,  and  the  Sol 
ftmal  Colure-*,  and  the  Meridian  of  Six  of  the  Clock,  which  is  a  ftniohr 

be: 
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bV,he  Sou.th  ^int ,  and  O  the  North.  Now  for  London,  where  the  Pole 
1  3/°  l-lfuy0U  uve;  a  Line  of  Chords  >  or  a  Circle  divided , 
frnm^r  Kdim’  (w,h!-ch  have  been  fully  inftrufted  how  to  do)  take 

of  V  V i  und  if-lt  fr0m.  °Lt0  P  thc  North  PoJe ,  draw  P  r p  for  the 
Six  of  the  Clock  Hour-Line,  it  is  the  Equinoftial  Colure ,  and  p  is  /he  South 
Pole,  then  take  90  Degrees  from  your  Circle  or  Chord-Line  and  let  it 
^om  H  ?  t0  z  and  N  *>and  from  P  to  IE  or  f©  [hall  Z  be'the  Zenith 
N  the  Nadir  or  the  two  Poles  of  the  Horizon  ,  and  Zr N  is  the  Pr  me 
Vertical  Circle,  or  the  Azimuth  of  Eaft  and  Weft*  from  the PointT 

which^  9o  Degrees  from  the  PoJes,  draw  iE  QJor  the  Equinoftid  Circle  ’ 

^on  the  Meridian  above  the  Horizon,  and  Q  below-  then  Irk 
the  belt  Observations  the  greateft  Declination  of  the  Sun  is  found  to  be 
23  30  ,  take  thofe  from  the  Circle  divided  ,  and  prick  it  off  from  m  to  E 
and  from  Q  to  C ,  and  draw  E  V C  for  the  Ecliptick ,  the  CenteJV  w  11 1 

underitood  will  conduce  much  to  the  Knowledge  and  Praftice  of  thSte 
or  Sphere ,  for  it  will  explain  the  laft  Propofition  very  exaftlv  •  for  fnnno 

"If  Mer,Miafn  SC‘Sht,0f  the  S“" ^  EleveXf  Z’c  was  HP| 

the  lead  the  Eleventh  of  ^December  H  'V$f>,  now  if  I  take  H  VP  from  HF  l 
will  leave  VPE  the  Diftance  of  the  Tiipicta,  and  haft  of wUl’be 

f  *  tAC  frea?ft  Dcc,lination  of  Sun  ,  and  forms  the  Angle 
that  the  Equinoftial  makes  with  the  Ecliptick  .Ey  E,  which  is  found§to 
be  23  30  ,  and  conftantly  fo^  now  thelecond  part  of  the  Problem  bids 
you  to  take  the  half  of  the  Diftance  of  the  Tropicks  equal  to  STfmm 

fee® 

theAngle  /Er  IPO  butHiE  is  the  Height  of  the  EquinoaialTanJ Site 
I  ?V|  C  fComl>,cment  of  the  Height  of  the  Pole.  Laftly,  obferve  what 
before,  that  the  greateft  Obliquity  of  the  Ecliotick  or  X  „ * 
eft  Decimation  of  the  Sun  is  found  by  diligent  obfervarion  ’to  be  2, “To'" 

&■  mrE’ 01  ^  c’and  that  H&r* 


Problem 


Problem  VI. 


Of  the fe  Three  ;  i.  the  Meridian.. Altitude  of  the  Sun  or  Star,  2.  the 
Elevation  of  the  Pole ,  and  3.  the  Declination  of  the  Sim  or  Scar  ■ 
nny  Two  being  given ,  to  find  the  Third. 

IJF  the  Meridian  Altitude  be  to  be  taken  in  the  South  Quadrant  of  the 
Merid  ian  Line  Z  H ,  then , 

1.  Altitude  of  thcEquinoaial,  lefs  the  Meridian  Height,  is  equal  to  the 
Declination  South. 

2.  Meridian  Altitude,  lefs  the  Altitude  of  the  EquinoCtial,  is  equal  to 
the  Declination  North. 

But  if  the  Meridian  Altitude  be  in  the  North  Quadrant  of  the  Meridian 
Line  Z  O ,  then , 

1.  Poles  Elevation ,  Ids  by  the  Meridian  Altitude ,  is  equal  to  the  Com¬ 
plement  of  the  Declination  North. 

2.  Meridian  Altitude,  Id's  by  the  Poles  Elevation ,  is  equal  to  the  Corm- 
plement  of  the  Declination  North. 


Problem  V I L 

Of  thefe  Five  ;  1.  the  great  eft  Decimation  of  the  Sun,  2.  the  Lon¬ 
gitude  of  the  Sun  from  the  next  Equinoctial  Point ,  3.  the  Right 
Afcenfion  of  the  Sun  from  the  fame  Equinoctial  Point  ,  4.  the  De¬ 
clination  of  the  Sun  in  that  Place ,  and  5,  the  single  that  the 
Ecliptick  makes  with  the  CM  endian ;  any  Two  being  given  3  to 
find  out  the  reft% 

THis  Proportion  brings  me  to  thellle  of  the  Globe  or  Sphere ,  and  to 
the  life  of  the  Aualcmma ,  whether  by  Scale  and  Compais,  or  by  the 
Projection  which  I  have  fitted  for  life ,  and  Iikewife  to  the  Practice  of  Sphe¬ 
rical  Triangles-,  for  when  the  Work  is  thus  carried  on,  it  will  give  more 
knowledge,  and  make  the  Scholar  more  perfeCti  I  will  therefore  explain 
the  Bufinefs  firft  upon  the  Globe. 

1.  The  Globe  fixed  only  in  the  Meridian,  without  any  confidcration 
had  to  the  Horizon  at  all ,  performs  this  Problem ,  and  therefore  needs  not 
rectifying. 

2.  The  Analemma ,  made  on  purpofe,  and  fitted  on  Paftboard,  where  the 
Horizon  HO  is  fixed  fad,  and  the  Meridian,  with  the  Equinoftial,  its 
Parallels  and  Hour-Lines,  with  the  Ecliptick  ,  move  about  the  Center, 
and  are  to  be  rectified  and  railed  for  the  Elevation  of  the  Pole ,  even  as  the 
Globe,  and  is  veryeafieto  be  underftood,  which  is  all  I  aim  at.  For  the 
making  and  drawing  of  if*  if  you  knowhow  to  divide  the  Diameters ,  and 

V  which 
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which  I  (hewed  you  in  the  Dottrine  of  Tlain  Triangles ,  according  to  a  Line 
of  Sines,  as  theie  are  done ,  there  is  no  further  difficulty  but  in  the  Ellipfes, 
which  will  not  now  be  material  to  teach  you. 

3.  By  Scale  and  Coinpals,  the  Work  is  declared  before'  in  the  Fifth 
Problem  ,.  and  (hall  be  explained  again  as  need  requires. 

4.  By  Spherical  Triangles,  the  Doftrine  is  already  delivered  in  the  Fourth 
Chapter ,  and  thereto  reference  (hall  be  made. 

The  Terms  of  this  Problem  are  thus  explained  : 

1.  Thegreateft  Declination  of  the  Sun  is  23  Degrees  30 Minutes,  and 
the  prefent  Declination  of  the  Sun,  or  any  Star,  is  how  many  Degrees 
and  Minutes  they  lye  from  the  Equino&ial ,  and  that  is  known  by  the  Parallel 
that  pafleth  by  them. 

2.  The  Longitude  of  the  Sun,  or  of  any  Point  of  the  Ecliptick ,  from 
the  next  Equino&ial  Point,  is  the  Diftance  therefrom  in  Degrees  and  Mi¬ 
nutes.  The  Sun’s  Longitude  tells  in  what  part  of  the  12  Signs  he  then  is, 
fuppofe  in  40  and  40'  of  Taunts  y  but  to  fit  all  for  Calculation ,  it  is  required 
to  know  how  far  wc  are  from  the  Beginning  of  Aries  and  Libra ,  as  in  the 
former  Example ,  the  40  40'  of  Taurus  is  340  40'  from  the  Beginning  of 
Aries,  for  the  Sign  Aries  is  30° ,  which  added  to  40  4Q' of  Taurus ,  makes 
the  aforefaid  Longitude.  Therefore  in  the  firft  Quarter  of  the  Ecliptick, 
(  Aries ,  Taurus,  and  Gemini,)  turning  the  Signs  into  Degrees,  it  is  without 
alteration  3  in  the  fecond  Quarter,  ( Cancer ,  Leo,  and  forgo )  turn  the  Signs 
into  Degrees  from  Aries ,  and  iubtraft  them  from  180,  it  leaves  you  the 
Diftance  from  the  Equino&ia!  Point  of  Libra.  The  like  is  to  be  oblerved  in 
the  other  two  Quarters,  to  find  the  Longitude  fought  from  the  two  Points 
of  Aries  and  Libra. 

3.  The  Right  Alccnfion  of  the  Sun,  or  Star,  is  that  Arch  of  the  Equi- 
noftial,  contained  betwixt  the  Beginning  of  Aries,  and  the  Point  of  the 
Equinoctial  that  comes  to  the  Meridian  with  the  Sun  orStar.  And  this  is  the 
.Regulator  of  all  the  uneven  Motions  upon  the  Pole  of  the  Ecliptick.  But 
when  the  Right  Afcenfion  is  found  always  lefs  than  90°  ,  and  that  is  ac¬ 
counted  from  the  next  Equinoctial  Point ,  you  rauft  obferve, 


'In  the  firft  Quadrant,  without  altera- *1 

1  f'ono^hi&in  In  the„’f“ond  °¥drant>  being  fub-  j 

being  added  ’ 

Point  to  l8o°’ 

1  J  In  the  fourth  Quadrant,  being  fub- 

L.  traded  from  360°,  j 


Is  the  true  Right 
Alcenfion  from 
the  Beginning 
of  Aries. 


Noiealfo,  That  the  whole  Right  Afcenfion  ,  01360°,  or  Part ,  is  requi¬ 
red  often  to  be  turned  into  Time ,  and  lb  fometimes  the  Time  to  be  turned 
into  Degrees  and  Minutes.  To  do  this ,  you  muft  reckon  for  every  1 5 
Degrees  1  Honr,  every  Degree  4  Minutes  of  Time  ,  and  every  Minute  4 

Seconds* 
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Seconds,  and  contrarily  3  fo  that  if  you  divide  the"  whole  Dc«r^hv~" 
it  gives  the  Hours ,  and  the  Remainder  as  before  will  give  the  Minute3,  ? 
and  contrarily,  multiply  the  Hours  by  15,  and  the  Minute,  hv  1  Dr  ft 
gives  the  Degrees.  However  in  the  third  Book  you  have  Table,  to  do  the 
tame  Theie  Hours  and  Minutes  of  the  Right  Afcenfion,  Him  the  Time  , 
how  long  the  Sun,  or  any  Point,  comcth  to  the  Mid-hcavcn  ,  or  the  South 
Part  ot  the  Meridian  Line,  afrer  the  Beginning  of  Aries. 

Having  cleared  the  Terms ,  we  come  to  the  Refolving  the  Problem. 

1  •  Ty  the  Globe. 

This  Problem,  refpefting  only  the  Ecliptick  and  Equator ,  may  be  per-  r.V.-  m 
formed  by  the  Globe  and  .Meridi.nl  only.  Suppofc  then ,  for  an  Example  A'  K&4* 
that  on  4'>'“  ‘+>  167..  at  Noon,  it  be  demanded  to  give  the  hull’s  Place 
his  Declination  and  Right  Alcenfion  ;  firft,  upon  the  Horizon  of  the  Globe 
(where  there  is  a  Kalendcr  for  the  Sun’s  Place  anfwering  the  Days  of  the 
Month)  1  leek  for  the  i4ot  April,  and  juft  againft  it  1  find  +  Degrees  and 
about  30  of  Tairais  for  the  Sun  s  Place  that  Day  in  the  Ecliptick,  he  having  Jfr,i  r4>  ,he 
moved  and-  crept  along  ,  as  I  familiarly  inftanred  before  ,  from  the  Firft  of  Tfi  rJ"  % 
Am,,  where  he  was  the  1  enth  of  aWW.be  fore,  to  the  Fourth  Degree  of  Vliu?"  * 
Tvtfm  ,  that  is  near  a  Degree  of  the  Ecliptick  in  a  Day  ,  ib  that  in  about  ' ' 
rife  riL  Longtrudc  will  be  fronts  W  3ol  Then  I  come  to  ****• 

the  Globe,  and  in  the  Ecliptick  fcck  for  4 i  -  „f  T.mrm ,  and  bring  it  to  r»*. 
thcMendum,  and  telling  the  Degrees  upon  the  Meridian  (under  the  fiducial 
Edge,  or  that  divided)  betwixt  the  Ecliptick  and  Equinodtial ,  I  find  them 

13  Degrees  and  Something  more,  and  that  is  the  Declination;  and  at  the  ,  .  n 

fame  time  find,  what  Point  of  the  Equinoftial  the  faid  Meridian  cuts ,  which  ,Z  ‘  ' 

is  3 z  Degrees  and  almoft  an  half,  tor  the  Sun’s  Right  Afcenfion.  Laftly,  fH, 

1  confider  how  all  this  comes  to  pafs,  and  find  out  the  Spherical  Triangli’  Z  J  f 
which  is  madeby  the  Ecliptick ,  from  the  Beginning  of  Aries  to  the  4",?'  of 
Taurm  for  one  fide;  by  thcEquinoftial,  from  the  Paid  Point  to  the  Meri¬ 
dian,  for  another  fide;  and  by  that  Part  of  the  Brafs  Meridian,  contained 
betwixt  the  Ecliptick  and  Equinoftial ,  for  the  third  fide.  And  in  this  Tri-  pit  16 
angearethcFivePartsof  the  Problem  contained ,  viz.  B  C  the  Longitude 
of  the  Sun  ,  B  A  Ins  Right  Alcenfion ,  C  A  the  Declination  ,  the  Angle 
atBa;  50;  thegreateft  Declination,  which  is  always  the  fame,  and  the 
Angle  at  C  70  1/,  which  we  (hall  not  here  meddle  withall.  You  muft 
T Alp  “y/woof  th°fc  Five  Parts  will find  the  Three  remaining  by 
fin?lrt!°biJ  aiur4F  Stm »  Longmid'c  oir  prefent  Declination  you  might 
find  the  Right  Afcenfion  and  greareft  Declination ,  or  by  the  Righ  t  A  fcen- 
fionand  Dec  .nation  or  any  two ,  the  reft  might  be  found ,  b?  bringing 

teSrCietstoeofi’  And  there  might  be  ,6 
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2.  By  the  Analemma ,  or  Injirumetit. 

If  you  feek  the  Day  of  the  Month  on  the  Out-lines  of  the  Zodiack,  there 
will  he  ani'wering  in  the  Ecliptick  Line  (that  is  in  the  midft  of  the  Zodiack 
the  Sun’s  Place)  4  Degrees  30  Minutes  of  Taunts,  which  is  diftant34°3C' 
'  from  the  Beginning  of  Aries.  Mark  the  Meridian  that  comes  from  the  Pole 
,  P,  and  falls  upon  that  Point,  or  imagin  one,  and  you  will  find  it  cuts  the 
WtAn-enf'or.  Equator  in  320  15'  for  the  Right  Afcenfion-,  then  tell  the  Parallels  from  the 
,  .  Equinoctial  to  the  Sun’s,  and  you  will  find  that  which  paffeth  through  the 
Sun’s  Pl^e  to  be  1 3  and  a  little  more ,  which  is  the  Declination ;  and  there 
you  may  find  the  atorcfaid  Spherical  Triangle,  from  the  Center,  or  Aries,,  to 
thole  Places  3  and  by  any  Two  of  the  Five  Parts  in  the  Problem  you  mav  find 
the  reft.  1 


3 .  By  Scale  and  Compafs. 

By  the  Line  of  Chords,  ora  Circle  divided,  as  you  did  in  Figure 
fo  note  in  this  Figure  1 7 ,  draw  the  Out-circle  for  the  Meridian ,  and  draw 
the  Equinoctial  and  Ecliptick,  and  mark  their  Poles,  then  by  the  Latin  Verfes 
or  by  your  Alman  ack  ,  or  fome  fuch  way ,  you  may  find  the  Sun’s  Place  to  be 
4  Degrees  30  Minutes  of  Taurus ,  that  is  3+  Degrees  30  Minutes  from  the 
Beginning  of  Aries.  From  m  and  n,  the  Poles  of  EC,  fetoff  340  30'  either 
way  to  *•  and y  3  lay  a  Ruler  to  .v  and y ,  and  eroding  E  C  at  4,  there  is  the 
Sun’s  Place.  By  q  draw  a  Parallel  to  the  Ecliptick  fa ,  and  you  will  find 
IE  t  or  Q^the  Declination  to  be  1 30  and  fomething  more  •,  and  if  youdivide 
the  Radius  of  the  EquinoCtial  IEr ,  like  as  the  Radius  of  the  Parallel  ft 
is  already  divided  ,  thus ,  draw  a  Line  at  length ,  in  which  fet  off  t  f  equal 
to  ft,  and  t  q  equal  to  tq ,  make  what  Angle  youpleafe,  as  ft  IE,  Ibt 
off  tIE,  for  the  Radius  of  the  Equinoctial ,  and  draw /7E  and  ql  parallel 
let  1 1  from  the  Center  T  to  q  ,  raife  a  Perpendicular  from  q  to  the  Equi¬ 
noctial,  the  Diftance  from  that  Point  b  to  the  Pole  P  is  the  Degrees  anfwerlng 
to  the  Right  Afcenfion  32  Degrees  15  Minutes.  All  which  may  be  varied 
to  any  Two  of  the  given  Parts  in  the  Problem  to  find  the  reft. 


4.  By  Calculation. 

The  Spherical  Triangle  on  the  Globe  ABC,  or  in  the  Inftrument  rai¬ 
ls  Right-angled  at  A  or  l  by  the  Meridian  falling  on  the  Equator  ,  the  Hypo- 
thenufc  BC  is  the  Longitude  3404o',  (found  in  an  Ephemeris. of  the  Sun,) 
the  Angle  at  B  is  the  greateft  Declination  230  30',  always  conftant ;  BA 
is  the  Right  Afcenfion,  and  C  A  the  prefent  Declination. 

Now  if  the  Right  Afcenfion  be  fought. 


There 


Of  Cofmography. 


There  is  rhc»  the  Hypothenufc  BC  34=40’,  and  the  Angle  at  B  zs°  30’;  To 
find  the  Side  BA.  ’ 

K  you  remember,  it  is  the  fecond  Propofition  end  fccond  Variety  of 
Right-angled  Spherical  Triangles ,  by  the  Hypothenufc  and  Angle  adjoyning 
to  find  the  Side  adjoynmg  to  that  Angle.  And  the  Rule  is. 

As  Co-fine  B  .  Radius  ::  Co-tangent  BC  .  Co-tangent  B  A 

Tllat,ia’  you  add  the  Logarithm  of  the  Co-tangent  B  C  to  the  Radius, 
and  iubtraft  theCo-fineof  B,  it  will  leave  you  the  Co-tangent  of  BA. 

5adius  „„  io,oocooo  < 

Co-tangent  B  G  340  40'  10,160162  r 

Co-fine  B  23°  30'  “^62^8  1‘ 

Co-tangent  B  A  3 20  23'  io^7^6+ 

Thus  the  Right  Afcenfion  will  be  found  to  be  32’  23',  and  if  vou  wilt 
takethe  pains,  a  Table  of  Right  Afcenfions  may  after  this manne/be Cal- 
eulated*,  but  this  is  done  to  your  hands  for  every  Degree  of  Longitude 
To  find  the  Decimation  of  340  40'  of  Longitude ,  8 

There  is  given  the  Hypothenufc  BC,  and  the  adngle  adjoymito  B ;  To  find  the 
fide  oppofite  to  the  Angle  given  C  A.  J 

Propofition  of  Right-angled  Triangles  and  the- 

As  Radius  .  Sine  B  C  : :  Sine  B  .  Sine  C  A 

^vestheS^of  CABCt0£heSineB’  and  way  the  Radius,  and  it 


CdhuJation  of 
the  tfigbtdfctn- 
fion. 


Sine  B  C  340  4o'  9,7549^0 

ome  B  23  30  9,600699 

Sine  of  C  A  130  07'  •*'9,355659 


Tahl!.US  f °ri  fi?d  the  Decimation  to  be  13"  07' 3  and  after  this  manner  the 
1  able  of  Decimations  m  the  lecond  Book  was  made. 

will  C  Right  anglec!  Td,an§,e  B  A  C  >  anY  Two  Parts  of  the  Problem 

wiU  find  Three  more  ,  and  make  16  Varieties ;  all  which  were  the  Examples 

wiH  fi^d  th™°StI0"S  of.X‘£ht-mi!ed  Triangles,  and  ,6  Cafes,  where  you 
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Problem  V'lII. 

Of  thefc  Three  ;  i .  the  Right  A feenfion.  of  the  Sun ,  2 .  the  Hour  of  the 
Day  ,  and  3.  the  Right  Afcenfion  of  Mid-heaven  ;  any  Two  being 
given ,  to  find  out  the  Third. 

I  Shewed  you : be  fore how  :the  Equirto&ial  might  be  either  divided  into 
Degrees ,  as  it  is  upon  the  Globe ,  or  cli'e  (being  that  is  the  Meafure 
of  Time)  into  Hours,  Quarters,  and  Minutes,  every  15  Degrees  being 
an  Hour,  and  id  the  whole  into  24  Hours ,  for  15  times  24  is  362  Degrees. 
Therefore  firftknow,  that  if  you  add  the  Sun’s  Right  Afcenfion  in  Time, 
to  the  Time  from  Nocm.,:the  Sum  will  be  the  Right  Al'ccnfion  of  Mid¬ 
heaven  ,  or  the  Right  A&e.nfion  of  the  Point  of  the  Ecliptick,  that  at  that 
very  Point  of  Time  is  in  the  Meridian..  But  if  it  be  required  to  have  the 
Right  Alcenlion  of  Mid-heaven  in  Degrees  and 'Minutes,  then  turn  the 
Time  from  Noon  into  Degrees  and  Minutes,  bv  multiplying  the  Time  by 
15,  as  before  was  fhewed ,  and  it  gives  your  defire.  Example  of  the  14 tb 
oi  April,.-  idySy.at  Half.  an.  Hour  pad  4,  in  the  After  boon :  The  Time  pad 
Nfoon  is  4, Hours anjd  an  halls  which  h&f°  30'.,  for^tiniefe  15.^60-,  aird.the 
half  of  1.5  is.  7  7,„  in,  all-  67°  s.q'  :•  The  Right  Afcenfion  of  the  Stun  before 
was  found  to  be  3 1°  23',  that  is,  2  Hours ,  9  Minutes, and  312  Seconds,,  for 
30  Degrees  is  twice  1  50,  which  is  2  Hours ,  and  2  Degrees  is  8'  of  Time, 
and  23  Minutes  is  9  2"  of  Time,  that  is.  T  32'',  in  allzHoucs,  9',  32";  lb 
that  the  Right  Al’ccnfion  of  Mid-heaven  is  6  Hours,  39',  and  32",  and  in 
Degrees  990  53'. 

Now  to  find  the  Hour  of  the.Day  by  theRight  Afcenfion  of  the  Sun,  and 
the  Right  Afcenfion  of  Mid-heaven  ,  if  you  fubtraft  the  former  from  the 
latter ,  it  gives  the  Anfwer  in  Degrees ,  or  in  Time  ,  as  you  pleafe. 

If  you  would  know  the:  Right  Afcenfion  of  any  Star,  then  obferve  dili¬ 
gently  ,  by  fome  exaft  Clock ,  Watch  ,  or  Hour-Glafs,  the  Time  betwixt 
theS  tar’s  com  mg  to  tho-Metidiaa  at  South ,  after  the  Sun-,  that  is,  at  what 
Time  after  High-Noon  the  Star  cometh  to  the  Mid-heaven  *  for  the  Right 
Afcenfion  of  Mid-heaven  at  that  time  is  alfo  the  Right  Al'ccnfion  of  that 
Star  that  is  in  the  Mid-heaven  \  therefore  theRight  Afcenfion  of  the  Sun, 
more  by  the  Time  of  the  Star’s  Southing,  is  equal  to  the  Right  Afcenfion 
of  the  Star, 


Problem 
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Problem  I X. 

Of  thefe  Five ;  1.  the  Elevation  of  the  Pole ,  2.  the  Declination  of 
the  Sim  or  Star  that  may  Rife  or  Set ,  3.  the  Amplitude  Ortive  or 
Occafive  of  the  Sun  or  Star ,  4.  the  Afcenfion al  Difference  of  the 
Sim  or  Star,  and  5.  the  Angle  at  the  Sun  or' Star,  fhewim  the 
Pofttion  thereof,  in  reflect  of  the  Pole  of  the  World ,  and  the  Worth 
Part  of  the  Horizon;  any  Two  being  given,  to  find  any  one  of 
the  reft.  y  J 

Flrft  I  lhall  explain  the  Terms  not  formerly  mentioned,  that  is,  the 

Amplitude  Ortive,  which  is  the  Degrees  and  Minutes  of  the  Horizon  Amplitude  or - 
contained  betwixt  the  Point  of  Eaft  and  the  Point  of  the  Horizon  where  tive' 
the  Sun  or  Star  rifeth,  or  if  you  will  go  by  the  Mariners  Accompt,  the 
Point  of  the  Sea-Compafs,  or  one  of  the  3  2,  where  they  Rife.  Or  if  the 
Amplitude  Occafive  be  required,  it  is  the  fame  on  the  Weft  fide  from  the  occAcc 
Point  of  Weft.  1  ‘ 

The  JfienfimlVf crime,  is  the  Time,  or  Degrees  and  Minutes  of 
the  Equmoaial,  that  is  contained  betwixt  the  Hour  of  Six,  cither  Morning  Digmm. 
or  Evening ,  and  the  Time  of  the  Sun  or  Star’s  Rifing  or  Setting. 

The ‘.Angle  at  the  Sun  or  Star,  is  what  Angle  the  Meridian  makes  there 
with  the  Horizon,. 

1.  Tty  the  Cjhbe. 

Let  the  Example  be  the  14th  of  April,  16-78.  the  Sun’s  Place  4  Degrees 
and  40  Minutes  of  Taunts,.  & 

This  Problem  compares  the  Equinoftial ,  its  Parallels  and  Meridians,  with 
the  bare  Horizon;  therefore  if  the  Sun’s  Place  be  given  ,  the  Declination 
is  13  7  ,  and  the-  Poles  Height  at  London  5 1°  30'  as  before.  Now  there- 
fore  Inraft  reftifie  my  Globe ,  firft  to  the  Latitude,  by  lifting  the  Meridian 
up  or  down  ,  io  that  there  may  be  5 1  °  30'  betwixt  the  North  Pole  and  the  ail 
Horizon,  (which  always  muft  be  oblervedto  be  done  in  that  or  any  other 
Latitude,)  if  the  Horizon  or  its  Circles  be  in  the  Queftion.  And  fecondly 

r  urt?itd’  ‘lSt0whe!un’  altering  the  Hand  of  the  little  Hour’  ThiUm. 
Wheel  fixed  upon  the  Meridian  about  the  Pole,  which  by  bringing  the 
Sun  or  Star  to  the  right  Edge  of  the  Meridian ,  and  then  turning  the  Hand 
to  ^of  the  Clock  at  Noon,  which  is  that  12  fartheft  from  the  Horizon, 
inis  is  done,  becaufc  that  no  other  Point  is  lb  certain ,  and  that  when  the 
Sun  oimes  under  the  Meridian  it  is  1 2  of  the  Clock.  Therefore  brina  the 
Suns  Place  to  theHonzon,  (by  turning  the  Globe  about)  and  thereliold 
him,  the  Index  upon  the  Hour-Circle  (hews  the  Afcenfional  Difference,  Jfcirforul 
that  is,  how  many  Hours  and  Minutes  before  or  after  6  of  the  Clock  the  Di!f'crCKe- 
Sun  nleth  ,  and  accounting  how  many  Degrees  and  Parts  is  contained  be¬ 
twixt 


>5* 
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ArntlUuie  nr  Eaft.and  the  Sl,n  upon  the  Horizon ,  that  Number  is  the 

°Y'  Amplitude  Ortive;  as  m  our  Example,  the  Afccnfional  Difference  is  ,7 
Degrees  o  Minutes,  or  1  Hour  8  Minutes ,  and  the'  Amplitude  Ortive  21 
_  r  Degrees  15  Minutes  from  the  Eaft  towards  the  North.  And  the  lame 

ocedfivc.  Amplitude  will  be  at  the  Weft  that  Day  for  Occafive.  mC 

This  being  performed,  you  may  oblerve  the  Triangle  upon  the  Globe  that 
forms  this  Reiolutioo,  that  is.  Part  of  the  Meridian  from  the  Pole  to  the 
Horizon  51  30,  Part  of  a  Meridian  imagined  to  be  drawn  from  the  Pole 
ky  the  Index ,  and  lo  to  the  Sun  s  Place  at  the  Horizon ,  which  is  theCom 
*• P'ement  of  the  Sun;s  Declination  76»  53',  and  laid  down  in  Figure  10' 
You  mull  note  likewife ,  That  any  Two  of  the  Five  being  given  vou 

S  ierG  rbe  hrdr,thffcreft:  Asf"  Ex™Pk .  by  the  Amplitude  2  ^5- “d 
the  Aicenfional  Difference  .7  Degrees,  or  ,  Hour  8 Minutes,  tofindthe 
Latitude  Mark  the  Amplitude  m  the  Horizon  from  Eaft  towards  the 
North ,  then  having  rectified  the  Globe ,  as  to  the  Sun’s  Place  to  that  Am 

f  ?UdCA  bunn,Vhc  Sun  ^e^in§  thc  Hour  Index  at  i  Hour  and  S  Minutes 
before6)  by  lifting  the  Globe  up  and  down,  ’till  he  rifes  juft  at  that  Am- 

So“c  thism7eahly.ay  lmtI0n0f  ^  P°le>  and  the  Ieft™ybe 

2.  By  the  Analemma. 

.  thls  Inftrument  muft  be  rcaified ,  by  turning  the  North  Pole  P  to 
the  Height  above  the  Horizon ,  at  London  5  r  Degrees  3  o  Minutes ,  and  then 
finding  the  Sun  s  Place  ,  and  its  Parallel,  follow  the  Parallel  to  the  Horizon 
Th  thCrser  W1  fi"d,the  AmpUtude  210  1 5' ,  and  the  Difference  from  6 
1  Hour  8  Minutes  as  before ,  and  all  things  as  plain  as  in  the  Globe. 

3.  By  Scale  and  Compafs, 

Flg'  2°*  Defcribe  the  Analemma  as  was  fhewed  before ,  and  deferibe  the  Sun’s 

parallel  as  before ,  mark  where  it  cuts  the  Horizon  H  O ,  as  at  r ,  if  from 
r  you  raifea  Parallel  to  rZ,  you  will  find  the  Arch  Z  i  to  be  theAmpli- 
tucle  21  1 5  ,  and  if  you  cut  the  Equinoftial  in  proportionas  the  Parallel  is 
cut  by  the  Horizon  ,  and  raife  a  Parallel  to  T  P ,  and  it  will  give  you  the 
Aicenfional  Difference  17 °,  or  1  Hour  8  Minutes. 

4.  By  Calculation. 

lig'  2°‘  0t  in  thc  Scheme,  if  you  mark  the  Spherical  Right- 

n§  f  /,iaK§  C  P  ? r  ’  y°u  Wl11  find  if  t0  «gree  with  that  formerly  obferved 
thP  wh7CnPO,is'he  Poles  Height>  rO  the  Complement  of 

An^  f  !>UdC  l  UI^  Pr,  the  ComPlement  of  the  Sun’s  Declination,  thc 
Ang.c  atP  is  the  Complement  of  the  Afccnfional  Difference,  the  Angle 
P  \  0  ,s.  the„An§ff  the  Meridian  makes  with  thc  Horizon.  Now  to  Cal¬ 
culate  this  Triangle,  where  thc  Five  Parts  of  the  Problem  are  to  be  found, 

and 


any  two  being  given  ,  you  may  find  the  reft,  by  the  6  Propofitions  of  Right- 
angled  Spherical  Triangles ,  and  the  16  Varieties.  53 


Example. 


^hen  is  given ,  1.  the  DecKmti.,,  of '  the  Sm  13°  /,  W  l,is  CmfkmtM 
76  53/or  rPi  and  2.  the  Height  of  the  Tote  P  O  5 1  “  ;  o' ;  To  find,  cO 
the  Complement  of  the  Amplitude  *,  and  2.  the  Angle  at  P.  J 


For  the  firft,  by  the  Hypothenufc  rP,  and  a  Side  PO,  to  find  rO 
marked  as  in  Figure  .9  with  A  B  G ,  the  Rule  by  the  firft  Propofition  and  [ir 
lecond  Variety  will  be ,  l: 


As  Co-fine  C  A  .  Co-fine  B  C  : :  Radius  .  Co-fine  B  A 


Co-fine  C  A  51°  30'  9,794149 

Co-fine  BC  76®  53'  9>9S59°i 

Radius  10,000000 

.  Co-fine  B  A  68°  37'  9^6^752 


Whofe  Complement  21°  23'  is  the  Amplitude  Ortive. 

Here  working  the  Qucftion  as  was  done  in  the  laft ,  the  Side  r  O  is  found 
and  its  Complement  will  be  T  r  the  Amplitude.  3 


Again,  with  the  fame  Data  to  find  the  Afccnfional  Difference,  or  the 
Angle  rPO,  which  is  its  Complement,  that  is ,  by  the  Hypothenufe,  and 
a  Side,  to  find  the  Angle  at  P.  The  Rule,  by  the  firft  Propofition  and  third 
Variety,  is. 

As  Tangent  B  C  .  Tangent  C  A  ::  Radius  .  Co-fmc  C 
Tangent  BC760  53' 

Tangent C  A  30' 

Radius 

Co-fine  C  72°  58' 

Thusifind  the  Anglcatp72»58',  its  Complement  1/2',  or  1  Hour 
8  8  ,  for  the  Aicenfional  Difference. 

After  this  manner,  and  after  the  6  Propofitions  and  1 6  Varieties  before 
taught,  you  may  vary  all  the  Five  Parts  of  the  Problem,  and  with  any  Two 
hnd  the  other  Three,  which  I  advife  the  Learner  to  do.  And  what  has 
been  laid  of  the  Sun ,  is  applicable  to  any  Star  that  Setteth  and  Rifeth. 
And  note,  for  the  Not-fctting  or Not-rifmg  of  certain  Stars ,  That, 

i.  If  the  Elevation  of  thc  North  Pole  be  greater  than  the  Complement 


10,632618 

10,099395 

10,000000 

9,466777 
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of  the  North  Declination  of  the  Star,  then  that  Star  Setteth  not :  But  if  it 
be  greater  than  the  Complement  of  the  South  Declination  of  the  Star,  then 
that  Star  Rifeth  not. 

2.  If  the  Elevation  of  the  South  Pole  be  greater  than  the  Complement  of 
the  South  Declination  of  the  Star,  then  that  Star  Setteth  not :  But  if  it 
he  greater  than  the  Complement  of  the  North  Declination  of  the  Star ,  then 
that  Star  Rifeth  not. 

Laftly  ,  note  in  the  Figures,  and  likewife  in  the  Globe,  That  there  is 
another  Right-angled  Triangle  under  the  Horizon  Y  rs,  that  being  refolved, 
will  perform  this  Problem  as  the  former*,  it  is  made  up  of  Parts  of  three 
Great  Circles ,  viz.. 

r  i.  r  s  the  Declination  of  the  Sun,*} 

Of  thefe  Five,! 

L 

And  this  Triangle  being  marked  with  ABC,  A  reprefenting  the  Right 
Angle,  which  here  is  Y sr,  may  be  refolved  fixteen  various  ways,  and 
will  bring  forth  the  fame  Relblutions  of  this  lad  Problem  ,  as  before  was 
declared  *  and  may  be  wrought  by  Scale  and  Compafs ,  as  before. 

Problem  X. 

The  Declination  ,  the  Right  i^Afcctifion ,  and  the  Difference  of  i^ffcc n- 
(ion,  of  the  Sun  er  Star  ,  being  given  ;  To  find  the  Oblique  / ifeen - 
fion  and  Defienfion  of  the  Sun  or  star. 

i.  IF  the  Elevation  of  the  Pole  and  Declination  be  both  either  North  or 
1  South,  fubtract  from  the  Right  Afcenfion  the,  Difference  of  Afccnfion , 
and  there  will  be  the  Oblique  Afcenfion  •,  or  ,  add  to  the  Right  Afccnfion  the 
Difference  of  Afccnfion ,  and  there  will  be  the  Oblique  Defection. 

2.  If  the  Elevation  of  the  Tole  and  Declination  be  one  North  and  the  other 
South,  add  to  the  Right  Afcenfion  the  Difference  of  Afcenfion ,  and  there  will 
come  the  Oblique  Afcenfion  \  or ,  fubtrad  from  the  Right  Afcenfion  the  Diffe¬ 
rence  of  lAfcenfion ,  and  there  will  come  live.  Oblique  Defcenfion . 


2.  rs  the  Aiceniionai  uittcrence,  |  A  Tw0  bei  j. 

3.  Yr  the  Amplitude Ortive,  j,  vyen  tofindouf  J 

4.  The  Angle  sXr  the  Comple- i  Q  ’  f  th  «.  1 

.  plement  of  the  Poles  Elevation,  |  Une  ot  tflc  lclt*  . 

5.  The  Angle  Trs,  j 


Problem. 


Of  Cofmography. 


*55 


Problem  XI. 

To  find  the  Semidiurnal  <y*rch  of  the  Sim ,  or  any  Star  that  Rifeth 
and  Setteth ,  and  when  it  Rifeth  and  Setteth. 

1.  TF  the  Elevation  of  the  Pole  and  Declination  of  the  Sun  or  Star  be  both 
1  of  a  kind ,  that  is  to  lay  ,  if  they  be  both  North ,  or  both  South  ‘ 
then  the  Difference  of  Afcenfion  being  converted  into  Hours  and  Parts  and 
added  to  6  Hours ,  there  will  be  produced  the  Semidiurnal  Arch. 

2.  But  if  the  Elevation  of  the  Pole  and  Declination  of  the  Sun  or  Star 
be  not  both  of  a  kind  ,  but  the  one  be  North  and  the  other  South  ,  then  the 
Difference  of  Afcenfion  ,  being  converted  into  Hours  and  Parts ,  and  fub- 
traded  from  6  Hours ,  the  Remainder  will  be  the  Semidiurnal  Arch. 

The  Semidiurnal  Arch  is  half  the  Time  that  the  Sun  or  Star  raoveth  above 
the  Horizon:  And  therefore , 

c  I‘i^  ^  fobtra&ed  from  the  Time  of  the  Sun  or  Star’s  coming  to  the 

South  ,  the  Remainder  will  be  the  Time  of  the  Rifing  of  the  Sun  or  Star. 

2.  But  if  it  be  added  to  the  Time  of  the  Sun  or  Star’s  coming  to  South , 
ifneedbe1  betheTmiC°f  the  Settin§  of  the  Sun  or  Star ,  calling  away  12 

3.  If  the  Semidiurnal  Arch  be  doubled,  it  fheweth  the  whole  Conti- 
nuance  of  the  Sun  or  Star  above  the  Horizon. 

Problem  XII. 

of  thefe  Six  ;  I.  the  Elevation  of  the  Pole ,  2.  the  Declination  of  the 
Sun  or  Star ,  3.  the  Altitude  of  the  Sun  or  Star  above  the  Horizon, 
41  the  Difiance  of  the  Sun  or  Star  fronuthe  '^flieridian  in  Degrees 
or  Hours  ,  5 .  the  Azimuth  of  the  Sun  or  Star  from  the  North , 
and  6.  the  t^Angle  at  the  Stm  or  Star :  K_siny  Three  of  them  being 
given  ,  to  find  out  ony  One  of  the  ref.  * 

T His  Problem  is  refolved ,  by  comparing  the  Equinoftial,  its  Meridians 
and  Parallels ,  with  the  Horizon ,  and  its  Vertical  Circles  called  Azi- 
ninths,  and  its  Parallels  called  ^Almicanters *,  and  it  being  chiefly  employed 
to  find  the  Hour  of  the  Day  and  Azimuth,  is  of  great  life  both  in  Aftronomy 
ana  Navigation.  3 

1.  By  the  Globe. 

Let  the  Example  be  the  1 41/;  of  April ,  1678,  the  Sun  being  in  4Degiee^ 
and  40  Minutes  of  Taurus ,  and  its  Declination  1 3  Degrees  7  Minutes ,  the 
Poles  Height  51  Degrees  30  Alinutcs,  and  the  Sun’s  Height  30  Degrees 
above  the  Horizon.  ' 

X  2  Firft; 
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Clobi  reMftei  Firft,  the  Globe  muft  be  reftified,  that  is,  the  Hour-Circle,  bvbrin"in« 
c/rci/wTin-  theSruntt0  the  true  Edge  of  the  Meridian,  and  letting  the  Hour-Index  to 
dcx.  ‘  ‘  12  of  ^he Clock  of  the  Day  ,  that  Index  iupplying  the  Place  of  Meridians , 

which  in  the  Projeftion  of  the  Globe  cannot  be,  and  therefore  are  exprefTed 
VS  Hv'tl  SecondlV’  it  muft  be  rectified  to  the  Height  of  the  Pole.  And  thirdly,  the 
oj  ikv  oh.  Quadrant  of  Altitude ,  which  is  a  thin  Plate  of  Brafs  divided  into  90  De¬ 
grees,  equal  to  90  Degrees  of  the  Equator,  Ediptick  or  Horizon,  and 
muft  be  fixed  by  a  Skrew  to  the  Zenith ,  which  muft  be  as  far  from  the  Equi- 
noftial  as  the  Elevation  of  the  Pole  comes  to  ^  or  if  you  tell  from  the  Pole  P 
,  t0'va«*s  the  Equinoctial,  the  Complement  of  the  Poles  Height  that  way 

Ann  Wltl  find  thc  Zcmth  >  for  betwixt  the  Zenith  and  the  Horizon  is  90  Degrees, 

in, lc  10  ike  Zs-  and  taking  out  of  90°  the  Poles  Height,  it  leaves  the  Complement  for  the 
,::b.  Zenith;  as  for  Example,  38°  30'  is  the  Complement  of  510  30',  the 

Height  of  the  Pole  at  London ,  which  being  told  from  the  Pole  towards 
the  Equinoftial,  there  fix  the  Skrew,  for  that  is  the  Zenith,  and  thc 
Center  or  Middle  of  thc  Pin  that  the  Quadrant  of  Altitude  turns  upon  muft 
be  fure  to  be  direftly  under  the  divided  Part  of  the  Meridian  ;  and  ob¬ 
serve,  that  in  turning  the  Quadrant  about,  the  loweft  Divilion  thereof 
agree  with  the  Edge  of  the  Horizon ,  and  fo  round  about. 

Having  thus  fitted  the  Globe  ,  you  muft  move  the  Sun’s  Place  and  this 
Quadrant  up  and  down  ,  and  in  fuch  manner,  as  that  the  Sun’s  Place,  viz.. 
4°  40'  of  Tanrus,  may  cxaftly  meet  with  30  Degrees  of  the  Quadrant  of 
Altitude,  which  after  fome  attempts  you  may  do :  And  then , 

1.  The  Index  upon  the  Hour  Circle  fhews  it  to  be  8  Hours  and  half  a. 
Quarter  before  Noon,  the  true  Time  of  the  Day. 

2.  The  Quadrant  of  Altitude,  by  his  true  Edge,  betwixt  the  Globe  and 
the  Horizon ,  fhews  the  Azimuth  to  be  720  1 5'  from  the  South ,  or  from  the 
haft ,  if  youpleafe, 

Obfcrve ,  That  the  Brafs  Meridian  deferibes  and  fupplics  all  the  Parallels 
or  Diftances  from  the  Equinoftial,  and  the  Hour-Circle  and  Meridian  lupplies 
all  the  Meridian  or  Hour-Circles. 

The  Azimuth  is  the  Diftance  of  any  Vertical  Circle  from  South  or  North, 
or  from  Eaft  or  Weft ,  as  you  pleafe  to  accompt.  ’ 

Laftly  note ,  That  the  triangle  made  upon  the  Globe  for  this  Rcfolution, 
is  thus ,  from  the  Zenith  to  the  Pole  is  one  Side ,  which  is  thc  Complement 
of  the  Latitude  ;  from  the  Zenith  upon  the  Quadrant  of  Altitude  to  the 
Suns  Place  is  another,  which  is  the  Complement  of  the  Sun’s  Height;  and 
from  the  Sun’s  Place  to  the  Pole ,  by  an  Imaginary  Meridian  Line ,  fupplied 
by  the  Index  and  Hour  Circle,  another  Side,  and  is  the  Complement  of 
the  Decimation  •,  the  Angle  made  at  the  Pole  ,  by  the  Brafs  Meridian  and 
the  Imaginary  Hour-Circle  puffing  to  the  Sun,  is  the  Degrees  from  Noon, 
which  turned  into  Hours  is  the  Time  from  Noon  *,  thc  Angle  made  at  the 
Zenith,  by  the  Brafs  Meridian  and  Quadrant  of  Altitude,  is  the  Azimuth 
from  the  North  Part  of  the  Meridian  *,  there  is  another  Angle  made  by  the 
Quadrant  of  Altitude  and  Hour-Circle  ,  which  makes  the  fix  Parts  of  the 
•iiorcla id  Problem. 

2.  By 
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2.  ‘By  the  <tA nalemma. 

This  is  to  be  reftified  to  the  Pole’s  Height ,  by  bringing  the  North 
Pole  P  51^30'  above  thc  Horizon  (  here  at  London )  and  there  let  it  reft  3 
next  find  out  the  Sun’s  Place  in  the  Ediptick  ,  and  its  Parallel  :  And  well 
considering  that  Parallel,  you  may  obferve  in  it,  at  what  Hour  the  Sun 
Rileth  ,  the  Amplitude  and  Height  of  the  Sun  or  any  Star  or  Point 
being  limited  by  the  Parallels  to  the  Horizon,  as  you  may  fee  them  ex- 
preffed ,  (which  by  a  Silk  Thred  laid  over  all  equally  on  both  fidcs  from 
the  Horizon,  fhews  the  Almicanter. )  If  you  lay  a  Thred  over  the  Point 
of  6  of  thc  Clock  Parallel,  as  aforefaid  ,  it  fhews  the  Height  of  the  Sun 
at  6  of  the  Clock  in  Summer.  And  yet  further  tracing  the  Parallel  ’till 
the  Sun  come  into  thc  Prime  Vertical ,  there  among  thc  Hour-lines  you 
may  find  the  Time  of  the  Day :  As  in  our  Example,  crofting  a  Thred  over 
30  and  30,  in  that  Height  you  fhall  find  it  cut  the  Parallel  a  Quarter  pafi: 

8  of  the  Clock  in  the  Morning.  And  fo  when  the  Sun  or  Star  fhall  pals  to 
12  of  the  Clock  or  Mid-day,  then  you  muft  trace  him  back  again  along  the 
fame  Parallel ’till  he  defeend  to  thc  Horizon,  noting,  that-  then  you  muft 
account  by  the  Afternoon-Hours,  viz..  1  for  11,  2  for  12,  3  for  9,  &c. 

3.  By  the  Scale  and  Cornpafi. 

In  Figure  20  draw  a  Line  gi}  30  Degrees  on  either  fide  from  H  and  O,  Fig.  2c. 
where  that  croffeth  the  Sun’s  Parallel ,  as  at  f ,  there  is  the  Sun’s  Place  at 
that  Height ,  and  if  you  cut  Y I E  proportionally  as  the  Parallel  tf  is  cut 
at  q ,  and  raife  a  Perpendicular  at  kj>  the  Degrees  cut  in  the  Circle  is  the 
true  Time  from  6 ,  viz.  2  Hours  j  5  Minutes,  or  37' }  and  lb  of  the  reft. 

4.  By  Calculation. 

In  the  Figure  you  will  find  the  Oblique-angled  Triangle  Z  P  q ;  that  Fig.  2©, 
ZP,  as  I  {hewed  before ,  is  the  Complement  of  the  Height  of  the  Pole 
38°  30',  Z  q  the  Complement  of  the  Sun’s  Height  6o°,  and  P  q  the  Com¬ 
plement  of  the  Declination  of  the  Sun  76°  53':  All  thefe  are  given  to  find 
the  Angle  at  P,  which  is  the  Sun’s  Diftance  from  the  Meridian  in  Degrees, 
and  the  Hours  in  Time.  By  the  fecond  Problem  of  Oblique-angled  Spherical 
Triangles ,  you  will  find  the  Rule  and  Example  thus : 
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Deg.  Min. 

Compl.  of  the  Pole’s  Height  ZP  38  30  Arith.Sine  0,205850 
Comp!,  of  the  Declination  P-?  76  53  Arith.Sine  0,011481 

Difference  38  23 

Complcm.  of  the  Sun’s  Height  60  co 

Sum  98  23 

Difference  21  37 

The  Half  Sum  49  1 1  Sine 

The  Half  Difference  10  48  Sine 

Sum  of  all  the  four  Sines 

Half  Sum  will  be 

Which  is  the  Sine  of  28°  56',  which  doubled  will  be  5 70  12',  and  that 
converted  into  Time  is  3  Hours  51  Minutes,  that  which  the  Sun  wants  of 
12  or  8  of  the  Clock  and  9  Minutes  that  Day. 

Ex.  2.  Having  the  fame  things  given,  to  find  the  Azimuth,  viz.,  the 
Angle  contained  betwixt  the  Meridian  and  Vertical  Circle  *,  that  is,  having 
ZP  as  before  38°  30',  and  'Z  q  the  Complement  of  the  Sun’s  Height  60% 
including  the  Angle  fought,  and  the  Bafe  P  7  the  Complement  of  the 
Declination  76°  53'  3  to  find  the  Azimuth  from  the  North ,  viz..  ?Zq. 

Deg.  Min. 

Complcm.  of  the  Pole’s  Height  38  30  Arith.Sine  0,205850 

Complem.  of  Sun’s  Height  60  00  Arith.Sine  0,062469 

Diff.  of  the  lad;  21  30 

Compl.  Declin.  76  35 

The  Sum  98  23 

The  Difference  55  23 

The  Half  Sum  49  1 1  Sine  9,878984 

The  Half  Diff.  27  47  Sine  9)667075 

Sum  of  all  the  four  Sines  19)814368 

The  Half  Sum  9,907184 

Which  is  the  Sine  of  52',  and  that  being  doubled  comes  to  io7°44', 
the  Azimuth  from  the  North  ;  and  taken  from  180°,  leaves  720  16',  the 
Azimuth  from  the  South  and  fubtraft  90°  from  it ,  leaves  the  Azimuth 
from  the  Eaft: ,  1 70  44'. 

There  are  many  ways  for  refolving  this  Problem ,  but  this  laft  way  is 
moft  eafie  in  my  apprehenfion •,  however,  ’till  the  young  Practicioner  be 
expert,  it  is  good  to  try  two  ways  ,  viz.,  if  they  agree  you  may  affurc  the 
Work :  Therefore  I  will  give  you  this  following  Example  for  the  lame. 

Deg, 


9,878984 

9,27272  6  j 
19,369041 
9,684520 


Deg.  Min, 

Bafe  PS  76  53 

TheSideZS  60  00 
The  Side  ZP  38  30 

Sum  175  25 

r\  &  cur  41  Arith.Sine  0,000355' 

D,ff.  of  Bafe  and  Halt  Sum  10  48  Arith.  Sine  0^7274 

Diff.of2  Sides  and  Half  Sum  J  27  41  s!ne  9,667065 

c49  1  1  Sine  9,878984 

The  Sum  of  all  four  20,273678 

The  Half  Sum  "10^3683^ 


a*.-  tVn  ^0un^^um^ers  9,742499  and  10,136839  are  no  Sines, 

as  m  the  former  Operations,  but  Tangents,  and  give  for  Degrees  and  Mi- 
nutes  m  thefirft  z83  56',  in  the  fccond  530  52',  which  being  doubled  makes 
J7  4Vhe  ?fance  f™mr  thc  \outh  >  and  17°  4+'  for  the  Azimuth  from 
the  Eaft ,  and  being  the  fame  that  was  found  the  firft  way ,  confirms  the 
Operation ,  and  are  to  be  applied  as  before. . 

This  Problem  may  be  varied  many  ways. 

,ofiidfttheF°eTf0l?inSthiSSphCriCa,Triang'C>  by  havinsa11  besides  given, 


SJhe  Com.  of  the  Pole’,  Height  ZP7  CTheHour<P 
'•  G‘ven  The  Compl.  of  Sun’s  Declinat.  PA  to  find  <The  Azim.<7. 
c  The  Compl.  ot  the  Sun’s  Height  Z  £Thc  Angle  7 

1  his  Cafe  is  wrought  before  two  feveral  ways ,  and  is  thc  fccond  of  the 
oui  Cates  in  the  Analylis  of  Oblique-angled  Spheric.il  Triawles ,  to  be 
wrought  by  the  fccond  Problem  thereof.  r  5 

Secondly,  Having  two  Sides  and  an  Angie  oppofito .  m  two  Armies 
«n;l  a  Side  oppolitc,  to  find  thc  reft.  ' 
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CZP  flCZ  8CZP 

1.  Given -.'Z  9  ^<P  okP1? 

2  q  k? q  i2  q 

CZ  -gCZP  scz 

2.  Given  da.'p^  os? 

}Zq  &t  q  il* p 


z*  o<? 

.  p  feVZP 


All  thefe  Varieties,  being  the  firft  Cafe  of  the  Analyfs  of  Oblique-angled 
T r  tangles ,  are  performed  by  the  firft  Problem  thereof. 

Thirdly,  Having  two  Sides  and  the  Angle  comprehended  given,  to  find 
the  reft. 

CZP  q  SCZP  ^^.Zq  SSZ?  ^CZP 

i.  Given  sZa  ^<P  P  q  ^<Z  <3  <P  a  ^<P 

lz  h  I  q  s'2p  $2  q  iCq 

Thefe  Varieties,  being  the  third  Cafe  of  the  Atntlyfs ,  are  performed  by 
the  fixth  and  l'eventh  Problems  of  Oblique-angled  Spherical  Triangles. 

Fourthly,  Having  two  Angles  and  a  Side  adjacent,  or  two  Sides  and 
an  Angle  adjacent,  to  find  the  reft. 


Cl  ^ 

i.  Given  ^ P  « 

l?q  H 


:zp  sez 

'Z  ?  o <  q 


'ZP  £^P 


S.ZP  -g^P  SCZP  ^CPq 

2.  Given  -Zp  q  «  <  q  o<Z  q  &  <Z 

it  q  H  2.P 


Thefe  Varieties,  being  the  fourth  Cafe  of  the  Analyfis ,  are  refolved  by 
the  fourth  and  fifth  .Problems  of  Oblique-angled  Triangles  :  AH  which 
I  leave  to  the  Practitioner ,  there  being  6o  Varieties  in  this  one  Triangle. 

1 .  Note ,  That  if  the  Point  at  q  be  the  Sun  (  as  before  was  in  the 
Example )  then  the  Angle  Z  P  q ,  or  the  Pittance  of  the  Sun  from  the 
Meridian,  is  the  Time  either  before  High-noon,  if  the  Sun  be  in  theEaftern 
part  of  the  World  ,  viz.  moving  from  the  North  part  of  the  Meridian  to¬ 
wards  the  South  part  thereof :  Or  elfe  it  is  the  Time  after  Noon,  if  the 
Sun  be  in  the  Weftern  part  of  the  World ,  viz.  moving  from  the  South 
part  of  the  Meridian  towards  the  North  part  thereof. 

2.  But  if  the  Point  at  q  be  a  Star,  then  the  Angle  at  P,  or  Diftance 
from  the  Meridian  ,  is  what  that  Star  wants  of  12  in  the  Eaftern  part ,  or 
what  paft  1 2  in  the  Weftern. 

3.  Note  here,  That  fometimes  the  Hour  of  Six  is  named  ,  and  of  the 
Elevation  oi  the  Pole,  0 rc.  in  the  Problem  belonging  to  the  Sun,  fomc 
arc  required  from  others  given  in  which  Cafe  the  Triangle  is  right-angled 

at 


Sett.  3.  Of  Cojmography.  1 5  x 

at  the  Pole ,  as  in  the  Triangle  (Fig.  20.)  Z  P  t  right-angled  at  P ,  (for  the  Fie  20 
Hour  Lines  of  12  and  6  are  cut  at  right  Angles)  and  therefore  particularly 
for  the  Hour  of  Six  this  Problem  may  be  thus  exprefled ,  viz.  7 

f  1 .  The  Elevation  of  the  Pole ,  1  . 

|  2.  Declination  of  the  Sun,  }  AnY  Flve  bemS 

Of  thefe  Five,d  3.  The  Sun’s  Height  at  6  of  the  Clock,  L  §lven’  t0  fmd. 

1  4-  The  Azimuth  at  6  of  the  Clock  1  a.ny  9nc 

L5*  The  Angle  at  the  Sun,  J  the  reft, 

Becaufe  in  the  Triangle  Z  P  t  Right-angled  at  P ,  the  Side  P  t  being 
the  Hour  Line  of  6  of  the  Clock :  0 

1.  PZ  is  the  Complement  of  the  Elevation  of  the  Pole. 

2.  P  t  is  the  Complement  of  the  Declination. 

3.  Zf  is  the  Complement  of  the  Sun’s  Height  at  the  Hour  of  6. 

4.  tZP  is  the  Azimuth  of  the  Sun  from  the  North  at  6. 

5.  P  t  Z  is  the  Angle  at  the  Sun  ,  (hewing  the  Pofition  thereof,  in  refpeft 
of  the  Pole  and  Zenith,  at  6  of  the  Clock. 

And  therefore  by  the  16  Cafes  and  16  Varieties  of  Right-angled  Spherical 
Triangles, any  one  of  thefe  may  bo  found  out  by  any  two  given, and  thcRadius, 

4.  Sometimes  again  the  A7.imuth  of  Eaftor  Weft  is  named,  and  of  the 
Elevation  of  the  Pole,  and  the  reft  in  the  Problem ,  fome  are  required  from 
others  given  ^  in  which  cafe  the  Triangle  is  Right-angled  at  Z,  as  the 
the  Right-angled  Triangle  P  Z  s ;  and  particularly  for  the  Azimuth  of  Eaft 
or  W eft ,  this  Problem  may  be  thus  expreffed : 


Of  thefe  Five, 


f  1.  The  Elevation  of  the  Pole ,  1 

|  2.  The  Declination  of  the  Sun  or  Star,  j 
J  3-  The  Sun  or  Star’s  Altitude  in  the  j  Any  Two  being 
I  Eaft  or  Weft  Azimuth ,  I  given ,  to  find 

1  4-  The  Diftance  of  the  Sun  or  Star  from  b  any  One  of  the 
!  the  Meridian,  when  it- is  in  the  Eaft  |  reft, 
j  or  Weft,  j 

1 5.  The  Angle  at  the  Sun  or  Star ,  j 


Becaufc  in  the  Triangle  PjZ  Right-angled  at  Z,  the  Side  Z  s  being  Fig.  20. 
the  Azimuth  of  Eaft  and  Weft: 

1.  PZ,  is  the  Complement  of  the  F.levation  of  the  Pole, 

2.  P  j,  is  the  Complement  of  the  Declination  of  the  Sun  or  Star. 

3.  Z  r,  is  the  Complement  of  the  Altitude  of  the  Sun  or  Star,  being  full 
Eaft  or  Wert. 

4.  The  Angle  at  P,  is  the  Diftance  of  the  Sun  or  Star  (  being  in  the  Eaft 
or  Weft  Azimuth  )  from  the  South  Part  of  the  Meridian. 

5.  The  Angle  at  S  ,  is  the  Angle  at  the  Sun  or  Star,  (hewing  the  Pofition 
thereof  in  rel'pecT  of  the  Pole  and  Zenith,  when  it  is  in  the  Azimuth  of  Eaft 
and  Weft. 


Y 


And 


1 6z 


_ _ of  Cosmography.  Chap.  V. 

And  therefore  by  the  Problems  of  the  Calculation  of  the  Right-angled 
Spherical  Tiiangles,  any  one  of  thefe  may  be  found  out,  by  anv  two 
given.  1 

Laftly ,  There  are  many  other  Triangles  and  Problems  to  be  confidered 
upon  the  Globe  and  Projections,  which  I  referve  for  the  La  ft  Part,  thefe 
being  fuflicient  at  this  time,  and  for  this  purpoie. 

Problem  XIII. 

Of  the  Ilf’s  of  the  right  CAtaps  of  the  Fixed  St. us  >  i a  their  Prints  , 

annexed  at  the  End  of  this  chapter. 

L  T"' Here  be  fix  of  the  Planilphercs  all  equal  in  bignefs ,  from  whence 
1  follows,  i.  1  hat  all  make  one  Cube;  2.  That  the  Sphere  which 
is  0  reduced,  may  he  imagined  a  Cube;  3.  That  they  touch  the 
Sphere  only  m  fix  Points,  r  iz..  the  two  Poles,  the  two  Equino&ia!  Points 
and  other  two  Points  in  the  Equinoctial  anlwering  the  Solfticcs. 

II.  The  Rays  or  Lines  of  the  Projection  arc  drawn  from  the  Center  of  the 
Sphere, from  whence  foil  ows,  i.An  eafie  way  to  find  the  Right  Afcenfion  and 
Decimation  ot  the  Stars  3  2.  That  the  Great  Circles  are  always  ftraighr  Line*. 

III.  1  here  are  only +5  Degrees  projected  in  each  Table  from  the  Center! 

from  whence  it  comes ,  that  the  Figure  of  each  Conftellation  fcarcc  exceeds 
its  due  Magnitude.  " "  ~ 

IV.  The  Tables  are  placed  in  this  order,  the  firft,  that  about  the  Article 
Po.e  ,  as  moft  known-,  the  lift,  that  about  the  Antartick ,  always  hid  to 
this  Latitude  3  the  reft  follow  the  Order  of  the  Signs. 

The  Contrivance  of  thefe  fix  Maps,  made  by  Father  Par  die  at  Paris , 
at! ores, that  the  Stars  may  he  more  eafily  found  by  them  than  by  the  Globes 
f r  ‘’i)‘'lcl'cs  1  ^r  that  in  the  Globe  the  Stars  are  let  on  the  convex  Superficies 
out  in  the  Heavens  and  thefe  Maps,  in  EUm,  as  to  apprehenfion  3  for 
placing  one  Eye  at  the  Diftance  of  the  Scmidiamctcrof  the  Chart  and  per¬ 
pendicularly  on  the  Center,  and  holding  the  Map  in  a  right  Pofirion  if 
the  Stars  on  the  Map  were  perforated,  the  Eve  would  fee  all  the  S' vs  0f 
the  Heavens  anfwering  thereto  through  the  Holes.  This  premifed  the 
Ulcs  follow.  5 


1.  By  the  A  Zaps  jto  paid  the  Stars  uz  the  Tie  avers; 

Firft,  turning  towards  the  North,  find  out  the  notorious  feven  Stan  of 
the  Great  Bear  called  Charles's  Wain,  four  whereof  (fancied  to  be  the  Wain) 
make  a  Quadrilateral  Figure,  and  the  other  three  a  fcalenous  Triangle,  which 
are  the  Horfcs ,  that  next  the  Wain  is  called  Moth.  Having  found  thefe, 
ronfider  what  Figure  they  make  with  other  Stars:  As  for  Example :  Draw  a 
Right  Line  by  the  two  far  theft  of  the  Wain  from  the  Horles ,  and  it  will 
ArtftywiwthcMe^feirin  the  Tip  of  the  hirt&.*>s  Tail,  diftantfrom 
the. Pole  it  idt  m  this  Year,  1670,  2  Degrees  25  Minutes,  and  from  the 

Pole- 


Se<a. 
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Pole-liar  you  will  find  the  feven  Stars  of  th c  Little  Bear  altnoft  in  the  fame 
Site  and  Pofition  with  the  former  of  the  great  Bear.  Now  the  Draw,’  lies 
wreathed  betwixt  thefe  two  Conlleliations  of  the  Bears ,  as  you  mavfcc  bv 
the  Maps:  Now  to  find  firft  the  greateil  Star  in  the  Dr  ana,  conceive  a 
Luine_^wn  from  the  Middle  Horle  of  Charles's  I Vain  to  another  Star  of 
the  Third  Magnitude  which  the  Little  Bear  has  in  his  Right  Shoulder  this 
Line  pafleth  by  a  Star  of  the  Second  Magnitude  in  the  'Drawn.  This  being 
found,  alcend  to  the  other  three  of  the  Third  Magnitude,  and  fo  to  the 
reft  in  that  Conftellation.  And  thus  by  oblcrving  the  Pofition  of  the  Smrs 
in  the  Maps  either  as  they  lye  in  Quadrangles,  Triangles,  or  ftraighr 
Lines,  thofc  known  with  the  unknown,  all  the  Stars  of  one  Chart  maybe 
round  in  one  Night.  ; 


m 


2.  To  pad  the  SDiJlance  of  any  two  Stars. 

This  being  the  Parts  of  an  Arch  of  a  Great  Circle ,  palPno  through  the. 
two  Stars,  if  both  of  them  be  found  in  any  of  the  Circles  divided,  as  in 
the  Equator,  Ecliptick  ,  or  Colures,  then  the  Diftance  it  felf  is  found  bv 
the  Degrees  intercepted.  But  if  the  two  Stars,  whole  Diftance  is  required  , 
be  found  in  any  Right  Line  that  pafleth  by  the  Center  of  the  Chart ,  or  near 
unto  it,  take  the  Diftance  from  the  Center  to  one  of  them,  and  meafiirc 
it  Irom  the  Center  on  any  ot  the  Divided  Lines,  and  let  that  Number 
of  Degrees  down  by  it  lelf,  do  the  fame  Work  for  the  other,  the  bum  of 
thofc  two  Numbers  is  the  Diftance  required.  The  third  way,  to  find  the 
Diftance  of  any  two  Stars,  generally  pot  pofited  as  abovefaid  ,  is  (hewed 
m  the  fixth  Seftion  following. 

3 .  To  pad  the  Right  Afcenfion  and  Declination  of  any  Star  in  the  Charts. 

Firft  for  the  Right  Afcenfion, if  the  Star  be  found  in  the  two  Polar  Charts, 
:ay  a  Ruler  to  the  Center  or  Pole  by  the  Star,  and  where  it  cuts  the  Limb 
you  will  find  the  Right  Afcenfion  in  Degrees  and  Parts.  But  if  the  Star  be 
tound  in  iomc  of  the  other  four  Charts,  it  either  falls  in  fome  Meridian* 
ivhich  followed  to  the  Equinoctial,  (hews  the  Right  Afcenfion  3  or  clic  be- 
tvixt  two  Meridians,  which  by  a  Ruler,  parallel  to  a  Meridian,  (hews 
the  fame,  as  before.  Example:  In  the  firft  Map  or  Polar  Chart ,  the  Right 
Afcenfion  ot  Alioth  will  be  found  190  Degrees-,  of  Ardiirut  *  in  the  fourth 
Map,  the  Right  Afcenfion  will  be  210  Degrees  and  a  little  more. 

The  Declination  (being  the  Diftance  of  a  Star  from  the  Equinoctial)  is 
ound  by  theCiicIcof  Declination  that  pafleth  by  it,  or  eftimated  betwixt 
two,  which  are  Parallels  to  it}  as  in  the  firft  Map,  or  Polar  Chart,  the 
li  ft  Horfc  in  Charles's  Wain  is  51  Degrees  of  Declination  North 3  the  De¬ 
clination  of  the  Bright  Star  in  Andromeda* s  Head,  in  the  fccondMap,  is* 
27  Degrees  30  Minutes  North  3  and  the  Great 'Dog-par  ,  m  the  third  Map, 
ii  found  to  be  1 6  Degrees  of  Declination  bouth.  * 

Y  i  v.v. 
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Note,  That  the  Right  Afeenfion  and  Declination  of  the  Stars  are  com¬ 
puted  for  the  Year  1680,  and  may  fierve  without  Error  for  many  Years  after.. 

4.  Ty  the  Charts,  to  trace  eat  the  Way  of  a  Comet  when  fccn. 

Fir ft  find  out  the  Place  or  Point  in  the  Maps  where  the  Comet  firft 
appears’ thus-,  Take  Four  Stars,  whereof  Two  one  way  and  Two  another, 
j  h  it  pals  in  a  Right  Line  with  the  Comet,,  draw  thele  Lines  in  the  Chart, and 
the  Crofting  of  them  will  point  out  the  Place  of  the  Comet :  Do  this  for  ano¬ 
ther  Obfervation  or  two.:  A  ftreight  Line  drawn  by  thele  Two  or  more 
Places,  defer ibes  the.  Way  of  the  Comet  for  its  future  Appearance,  ac¬ 
cording  to  the  belt:  Theories  of  Comets. 

5.  To  find  by  the  Charts  what  Stars  do  perpetually  appear,  and 
what  are  always  hid. 

Knowing  the  Height  of  the  Pole,  as  At  London  510  30',  all  the  Stars 
that  lye  between  the  Pole  and  the  Parallel  that  is  diftant  from  the  Equi¬ 
noctial  above  38°  30'  the  Complement  of  the  Pole’s  Height,  always  appear  3 
and  on  the  contrary  from  the  South  Pole  ,  dilappcai.  And  lo  for  any  other 

For  the  Longitude  and  Latitude  of  the  Stars,  though  Father  T ardie 
hath  drawn  them  in  his  great  Maps ,  yet  I  have  omitted  them  here,  for 
fear  of  the  confufion  too  many  Lines  might  caulc. 

6.  To  find  the  D  franco  of  any  two  Stars  upon  the  6  Charts. 

This  diftunce  is  part  of  a  great  Circle  which  pafleth  betwixt  the  Stars  pro¬ 
posed  ,  and  therefore  if  the  two  Stars  fall  under  one  and  the  lame  Meridian, 
the  Difference  of  Declination  will  Ihew  the  Diftance  3  but  if  otherwife , 
then  you  mud  work  this  Geometrical  Problem,  viz..  Having  the  Right  Afccn- 
:lon  and  'Declination  of  any  two  Stars  given,  To  find  the  D  fiance.  Which  « 
performed  levcral  wavs  by  the  Projection  of  the  Sphere  3  but  I  find  it  moll 
eafily  folved  by  Mr .  Thomas  Baker-,  Minifter  of  Bifiiop-Nympton  m  Devon- 
(hire  my  worthy  Friend ,  amongft  his  reiblutions  of  all  Spherical  Trian¬ 
gles  whether  Right  or  Oblique  ,  Geometrically  3  which  he  was  pleated  to 
impart  tome,  and  it  is  the  third  Problem  of  Oblique  Spherical  Triangles, 
viz..  By  the  two  Sides  of  any  Spherical  Triangle,  and  the  Angle  included ,  to  fir  A 
the  third  Side.  Which  is  performed  after  this  manner. . 

For  Example. 

Let  the  bright  Star  in  Caffiopeias  Chair,  of  the  third  Magnitude, in  the 
firft  Polar  Map  be  propofed  ,  whofe  Right  Afeenfion  is  357°  5?\  an(JDe 
dination  North  57°  25'/  And  the  bright  Star  in  the  Swans  Tail,  of  the 
third  Magnitude,  whofe  Right  Afeenfion  is  307°  37V  an^  Dcclinaticn 
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North  440  io'.  Now  to  form  the  Triangle  at  the  Pole,  take  the  Diffe¬ 
rences  of  the  Right  Afcenfions,  by  fubtrafting  the  Ids  from  the  greater, 

3  57°  59'?  lel’s  hy  307°  3  ;'j  reds  50°  22',  for  the  Angle  at  the  Pole’} 
and  take  the  Complements  of  the  Declinations,  viz.,  of  57°  25'  and  44/ 

1  o',  gives  3 20  35'  and  450  50',  for  the  two  Sides  of  the  Triangle  propofed*,  Fig.  21. 
which  clone  ,  divide  a  Circle  into  two  Quadrants  VbB'i ,  fct  5  to  the  top, 

Point,  and  let  V  be  the  Center ,  mcafure  BC  an  Arch  equal  to  one  Side 
45°  5q,5  (and  this  do  by  dividing  the  Circle  into  Parts,  or  from  a  Line  of 
Chords )  and  C  E  and  C  a  equal  to  the  other  Tide  32"  3  5',  draw  the  Lines 
Ea,  and  make  ES  equal  to  the  Angle  given  50°  22',  draw  the  Radius  EE, 
and  from  S  let  fall  the  Perpendicular  upon  it  SM, ,  and  from  M  upon  Ec 
let  fall  the  Perpendicular  MD,  and  by  D  draw  the  Line  dDd  Parallel  to 
the  Diameter  bp$.  Then  is  the  Arch  Bd  33°  j  the  Side  fought,  and 
the  Didancc  of  the  two  Stars  in  Cajfiopeia’s  Chair  and  the  Swans  Tail. 

This  Problem  is  very  eafic  to  work  ,  and  will  be  of  great  ule ,  as  well  for 
the  finding  the  Didance  of  the  Stars,  as  the  Diftance  of  two  places  upon 
the Terrcftrial  Globe,  and  the  Operation  will  find  the  fame  Didance  from 
the  Longitude  and  Latitude  of  the  fame  Stars,  viz.,  that  in  Cafigcia,  the 
Longitude  oo°  38'  of  v  ,  and  Latitude  North  510  17' ^  that  in  the  Swan  ,  . 
Longitude  oo°  58'  in  X,  Latitude  North  59°  57'.  If  you  take  the  Comple¬ 
ments  of  the  Latitudes  38°  43',  and  30°  3',  they  will  he  the  Sides  of  the 
Triangle,  and  the  Angle  will  be  the  Difference  of  the  Longitudes  of  the 
two  Stars,  viz..  59°  40',  the  Diftance  will  be  found  32  \. 

And  becaufe  the  Solution  of  the  Oblique-angled  Spherical  Triangle  is  of 
fuch  great  ule ,  viz..  Where  the  two  Sides  and  an  Angle  included  are  given ,  to 
find  the  third  Side.  I  will  work  the  Problem  by  Artificial  Sines  and  Tangents, 
according  to  the  fixth  Problem  of  Oblique-Angled  Spherical-Triangles ,  taught 
before,  pag.  116,  viz..  BC,  B,  and  BD  being  given,  to  find.  DC;  iiy 
the  fecond  Analogy,  (1)  As  Radius  .  Co-tang.  BA  : :  Co-finc  B  .  Tang .BA. 
Compare  BD,  the  Side  whereupon  the  Perpendicular  fiftieth,  with  BA, 
and  you  will  find  BD.  Then  fay , 

aAs  Co-fine  BA  .  Co-fine  DA  ::  Co-fine  BC  .  Co-fine  DC- 


As  Radios - 10,000000 

To  tang,  of  BC  320  3 5 7  9,80558b 

So  Co.f.  of  B  50°  22'  9,804733 

Totang.oiEk  22°  iT  ,19,610313 
B  D  45°  50' 

DA  230  39' 
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As  Co-fi.  B  A  22s  1 1' 

•  To  Co-fi.  DA  230  39' 
So  Co-fi.  BC  3 2°  3  5' 


To  6V/7.  DC  330  32' 

Firft,  to  find  the  Pittance  of  the  former  two  Stars,  by  their  Difference  of 
Right  Afcenfion  50°  22',  for  the  Angle  i?,  and  the  Side  BD  45°  50',  and 
R  C  3  20  3  5' according  to  the  Rule  work  as  in  the  Example ,  and  you  will 
find  BA  220  1 1',  which  taken  from  BD  450  50',  leaves  DA  23°  39'- 
Then  working  the  fecond  time  ,  and  you  fhall  find  the  third  Side  fought  to 
be  3  30  3  2',  for  the  Pittance  of  the  faid  two  Stars. 

As  Radius  - - - - .  1 0,000200 

To  Tang.  BC  38  43'  0,903973 

So  Co-fi.  590  40'  9,703317 

To  Tang,  of  BA  2^  f  49, 60-290 
BD  3oc  3' 

DA  o8°  1' 

As  Co-fi.  BA  220  02' 

To  Co-fi.  DA  8”  i' 

So  Co-fi.  B  C  3 8°  43' 


To  Co-fi.  DC  33"  32" 

The  like  Operation  and  Diftance  will  be  found  from  the  Longitude  and 
Latitude  of  the  faid  Stars,  their  Difference  of  Longitude  being  590  40' 
for  the  Angle  B,  the  Complements  of  Latitude  38°  43’,  and  30  3', for  BD 
and  BC  ,  the  Operation  will  be  as  you  find  in  the  Example  3  and  the  third 
Side  will  be  found  330  32',  for  the  Diftance  of  the  two  Stars. 

Thus  both  Geometrically,  and  by  Calculation,  the  Pittances  of  any  two 
Stars  may  be  found ,  with  this  Caution  only  ,  That  if  the  Angle  given  be 
Obtufe  ,  or  above  90%  then  take  its  Complement  to  180°,  and  inftead  of 
the  Side  found,  take  its  Complement  likewife. 


9,06-063 
9599573  5 

9,892233 

*9,88-968 

9,920005 


9,966601 

9,961901 

9^25626 

*9,887527 

9,920926 


7.  To  life  the  faid  Six  Charts  of  the  Stars  for  the  findings  or  learning  to 

know  the  Stars  in  the  Heavens  by  Observation ,  and  are  fo 
many  Aficofcopes  when  thus  nfid. 

According  as  the  Radius  for  thefe  fix  Charts  is  greater  or  lefler,  fomuft 
the  Inftrument  be  made  accordingly.  1  will  begin  with  the  two  Polar 
Charts ,  that  of  the  North  Pole  ,  and  that  of  the  South  Pole.  The  Radius 
of  thefe  fmall  Charts  is  4  Inches,  if  you  make  a  Nocturnal,  which  (hall 
have  an  Axis  4  Inches  from  the  Plane  of  the  Chart ,  and  whereupon  the 
Chart  mutt  be  patted ,  with  a  Cavity  through  it  to  look  upon  the  North ,  and 
finding  at  any  time  which  of  the  Stars  in  the  Chart  arc  in  the  Meridian,  and 
let  the  Chart  accordingly,  then  will  all  the  Conttellations  near  the  Pole  be 
vifible,  and  may  be  eafily  learnt;  and-  the  time  of  the  Night  may  be 
known,  by  comparing  the  Right  Afcenfion  of  the  Sun,  with  that  of  the 
Star. 

The  fame  may  be  pra&ifed  by  the  Chart  of  the  Southern  Pole ,  after  the 
lame  manner. 

But  for  the  four  other  Charts,  they  mutt  be  placed  at  Right- Angles  to 
the  Equinoftial  or  Parallel  to  the  Axis  of  the  World.  Therefore  if  you 
prepare  an  Inftrument  fo  fixed  upon  an  Horizontal  Plane ,  that  it  may  have  a 
Pin  of  a  fufficient  length,  elevated  to  an  Angle,  equal  to  the  Latitude  of 
the  Place  where  it  is  to  be  ufed ;  and  that  it  may  be  turned  fo ,  that  the  Axis 
may  lie  in,  or  over  the  Meridian  Line*,  then  let  any  of  the  four  Plates  be 
fixed  upon  this  Axis,  fo  that  they  may  be  four  Inches  from  this  Axis  ,  and 
turn  round  about  it.  For  ule,  turn  this  Chart  round  about,  ’till  yon  fee 
it  agree  with  any  of  the  Stars  thereupon-,  fo  will  you  fee  all  the  reft  in 
their  places,  and  may  thereby  know  all,  or  any  of  the  Stars  that  arc  in  the 
Charts. 

8.  Of  the  firange  (  and  wonderful,  ''till  the  Invention  of  Frcfpdl-Gl.ifjcs') 

Appearances  of  the  Stars ,  fotne  new,  fome  ancient ,  and 
of  the  Planets  in  thefe  latter  Ages. 

I.  In  the  Appearance  and  Dlfappcarancc  of  fcvcral  Stars  that  have  no 
Parallax  viiiblc,  and  have  and  now  do  alter  their  bigneis ,  and  feme  arc 
not  found  to  return  any  move. 

1.  The  firft:  that  was  notable ,  was  chat  in  Cajfiopcia ,  Anno  1572.  obfer- 
vccl  by  the  famous  Tycho  Brahe ,  which  from  the  fourth ,  incrcafcd  to  as  big 
as  any  of  the  firft,  and  bigger,  and  after  Ionic  Months  grew  Ids,  and  dis¬ 
appeared. 

2.  That  in  the  Swan’s  Brcift,  obferved  by  Kepler,  and  by  Hevdins , 
from  1658  to  1670,  many  times  appearing  and  dilappearing. 

3,4.  In  1638,  one  new  Star  appeared  in  the  Whales  Mouth  ,  and  this 
Star  in  the  fame  place  was  obferved  by  BuiliaUus  many  times,  and  bv 
Monficur  Hevdins,  and  another  in  the  Whales  Neck , 
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5.  One  in  Anno  1665,  obfcrvcd  in  the  Girdle  of  Andromeda  by  Bnlliaidus , 
and  formerly  by  Marins,  1614;  other  new  Stars  have  appeared  in  the  Swan, 
obferved  by  Monfieur  Hcvclitts ;  and  fome  likewife  in  the  Swan  by  Monfieur 
Cajfini ,  and  many  others  in  Orion ,  and  other  Conftellations ,  as  may  be 
found  in  the  Relations  of  Rkcicltis ,  and  fevcral  other  peri'ons. 

1 1.  In  the  ftrange  Difcovery  that  the  Telefcopes  have  made  in  the 
Planets: 

1.  Saturn  appearing  Incorporeal  to  Galiletts  firft  ,  and  fince  their  alte¬ 
ration  ,  that  fometimes  thofe  two  Bodies  about  him  fecm  one  Line ,  and 
Monfieur  Cajfmi  has  difcovered  two  fmall  Stars  move  with  him  like 
our  Mopn.  7 

2»  Jupiter  with  four  Moons  or  Stars  moving  about  him ,  as  his  own  Body 
turning  about  fhewed  by  a  fpot  upon  Jupiter.  1 

3.  Mays  turns  about,  and  upon  his  Axis ,  ns  Jupiter. 

4.  Venus  horned  ,  full ,  and  in  the  Wane,  as  our  Moon. 

5.  The  l'pots  and  fhadows  in  the  Sun,  and  the  turning  of  his  whole 
Body  about  it. 

6.  The  fpots  and  ftrange  Exuberances  in  the  Moon  ,  and  the  Fibration 
of  her  Body. 

Thefe  I  fay  are  admirable  and  worthy  of  Ovid’s  Verfe  : 


Felices  animdt ,  quibus  hac  cognofcerc  print  am, 
Jnque  Demos  flip  eras  fcanderc  cura  fait. 


sett.  4. 
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Of  the  flain  SCALE. 

To  make  the  Lines  of  chords ,  Natural  Signs,  Tangents,  Secants , 
Semitangents,  Rtrnbs ,  Hours  and  M.  Longitude ,  which  are  on 
the  Plain  Scale. 


DEfcribe  a  Circle  as  A  D  E  F,  and  Quarter  it  with  the  two 
Diameters  AE,  DF,  at  Right-angles  one  the  other. 

1.  Divide  the  Arch  DE  into  nine  equal  parts,  and  fet- 
ting  one  foot  of  the  Compares  in  E  transfer  the  divifions 
of  the  Arch  marked  10,  20,  &c.  to  the  ftrait  Line  ED: 
fo  is  ED  a  Line  of  Chords  for  every  10  degrees,  the  fingle  degrees  may 
be  divided  by  judgment. 

2.  Through  the  Divifion  10,  20,  0 rc.  draw  parallels  to  CD,  which 
will  divide  CE  into  a  Line  of  Signs. 

3*  On  E  raife  EG  perpendicular  to  CE,  and  laying  a  Ruler  over  C 
and  the  Points  10, 20, 30,0^.  draw  the  Lines  10.  io;  20,  20530,  30 ,&c. 
fo  is  EG  a  Line  of  Tangents. 

4.  Setting  one  foot  on  C,  extend  the  other  to  the  fevcral  degrees, 
of  the  Tangent  Line  EG  and  deferibe  the  Arches  10,  10,  20,20,30, 
30  ,&c.  which  makes  the  Line  CDH  a  Line  of  Secants. 

5.  Laying  a  Ruler  over  A  and  the  degrees  10,20,30,0^.  of  the 
Arch  ED,  make  marks  on  the  LiheCD,  which  becomes  a  Line  of  Semi¬ 
tangents. 

6.  Divide  the  Arch  E  F  into  eight  equal  parts,  and  fetting  one  foot 
of  the  Compaffes  in  E  with  the  other  transfer  the  Divifions  of  the 
Arch  1,  2,  3,  ere.  to  the  ftrait  line,  which  Line  EF  fo  divided  is  called 
a  Line  of  Rumbs. 

7.  Divide  the  Arch  F  A  into  fix  equal  parts,  and  fetting  one  foot  in  A, 
transfer  them  to  the  ftrait  line  F  A  which  becomes  a  Line  of  Hours . 
This  ferves  only  for  the  dividing  a  Circle  readily  into  twenty  four  equal 
Parts. 

8.  Make  the  fquare  ACDB,  and  divide  its  fides  AC,  BD  into  fix 
equal  Parts,  drawing  the  lines  a  e ,  bf  eg,  &c.  parallel  to  A  B  •,  then 
fetting  one  foot  in  A  with  the  other  transfer  the  marks  e,fg,&c.  to  the 
ftrait  line  AD,  which  line  fo  divided  is  called  the  line  of  Miles 
long. 
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definitions . 

NAvigation  Teacheth  and  Demonftrateth,  how  a  fuffinVnf 

TESttSJSfi;  “SsK;  „ 

them,  then  ft’s  °f  °r  Wlthin  Soundings  between 

For  the  performance  of  which  there’s  required  good  knowledeof  thP  Vny.igeft0t  6 

Line  and  ordinary  Compais ,  but  Azimuth  Compafs,  Chartsy  and  I  no 

w;ss'‘lS:,m'  ■“«-».=.e.Ss«E 
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LMUlh . 


To  find  which  Place  of  the  Ship,  how  far  (he  hath  failed,  and  confe- 
qucntly  how  far  fhe  hath  to  Sail,  and  which  way,  or  upon  what  Courfe,  &s. 
there  are  thefe  things  given  or  at  molt  times  to  be  attained  :  the  Latitudes 
both  of  the  Place  wherein  the  Ship  is,  and  whence  fhe  fet  Sail,  as  alio  that 
of  the  Place  (he’s  intended  for.  Secondly,  Her  Courle,  which  is  given  by 
the  Compafs  and  Thirdly,  the  account  of  the  Ships  way,  attained  by 
the  Log.  How  to  ftate  and  order  thele  things  given,  to  produce  thofe 
required,  (hall  in  the  Next  Chapter  be  (hewed. 

Latitude  is  the  Diftance  of  a  Ship  or  Place  from  the  Equinoftial  cither 
North  or  South,  and  is  counted  on  the  Meridian. 


And  note  that  if  a  Ship  Sail  towards  the  EquinocVial,  (he’s  faid  to 
Deprcfs  the  Pole,  but  if  fhe  Sail  from  the  Equinoctial  or  from  a  IdTer 
Latitude  to  a  greater  (he’s  faid  to  Raife  the  Pole. 

r^itude.  Longitude  is  the  Diftance  of  a  (hip,  or  Place  Eaft  or  Weft  from  another 
counted  in  proper  Degrees :  but  if  in  Leagues  or  Miles  or  Degrees  of 
the  Meridian,  and  not  in  thofe  proper  to  the  Parallel  of  Latitude,  it’s 
commonly  called  Departure,  Separation ,  Eafling  or  Wcfting,  &c. 

Courfe.  The  Courfe  is  that  point  of  the  Compafs,  or  Coaft  of  the  Horizon  on 

which  the  Ship  is  to  be  ftcercd  from  Place  to  Place  *,  or  rather  the  Zl  be¬ 
tween  the  Rumb-linc  and  the  Meridian. 

Rumh  e/*  is  one  Point  of  tIie  ComPafs  or  1 1  °  4>  'viz-  thc  3 1  Part 

the  Circumference  of  the  Horizon  or  Compafs  Card,  which  is  the  Repre¬ 
sentative  of  the  Horizon. 


A  Rttmb  tine  is  a  Line  deferibed  by  the  Ships  motion  on  the  furface  of 
the  Sea,  fteered  by  the  Compafs,  making  the  fame  or  equal  Z  with  every 
Meridian. 


VbeRnmb  I  take  to  be  the  fame  with  the  Courfe,  viz.  the  Z  between 
the  Rnmk-line  and  Meridian,  only  the  one  is  a  Portuguefe ,  and  the  other, 
an  Engliflj  word. 
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Motion  or  Sailing  in  refpeft  of  the  tomb,  or  Point  Sailed  on  is  s«Vm  accord- 
X  ^  aptly  divided  into  Right  and  Oblique.  hg  to  the 

Right  Sailing  is,  when  the  Voyage  is  performed  on  fome  one  of  the  RVmb> u  eitI,er 
four  Cardinal  Points.  Right  or  Ob- 


If  a  Ship  Sail  under  a  Meridian,  that  is,  on  the  North  or  South 
Points ,  fhe  varieth  not  the  Longitude  at  all  :  but  only  changcth 
the  Latitude,  and  that  juft  fo  much  as  the  number  of  Degrees  fhe  has 
Run. 


liqtte. 

Right  Sailing. 


If  a  Ship  Sail  under  the  Equinoctial  upon  the  very  Eaft  or  Weft 
Points,  fhe  altereth  not  her  Latitude  at  all:  but  only  changeth  the 
Longitude,  and  that  juft  fo  much  as  the  number  of  Degrees  fhe  hath 
Run. 

If  a  Ship  Sail  direCtly  Eaft  or  Weft  under  any  Parallel,  fhe  there  alfo 
altereth  not  her  Latitude,  but  only  the  Longitude  }  yet  not  according 
to  the  number  of  Degrees  of  a  Great-Circle ,  fhe  hath  Sailed  as  under  the 
Equino&ial :  but  more  than  fo  many  according  as  the  Parallel  is  remoter 
from  the  Equinoctial  towards  the  Pole :  For  the  lefs  any  Parallel  is,  the 
greater  is  the  Difference  of  Longitude  in  Sailing  fo  many  Degrees  of  a 
Great-Circle. 

Oblique  Sailing  is  when  the  fhip  runneth  upon  fome  Rumb  between  any  ohymi  SA(l. 
of  the  four  Cardinal  Points :  making  an  Oblique  Angle  with  the  Meri-  ing. 1 
dian.  And  then  fhe  changeth  continually  both  Latitude  and  Longi¬ 
tude. 

There  be  three  kinds  of  Oblique  Sailing,  or  rather  methods  of  pro-  The  Dhifion 
trafting  the  way  and  pricking  down  the  place  of  the  Ship.  of  Navigation 

The  fir [l  is  called  Plain  Sailing ,  manifefiing  ad  the  varieties  of  the  Ships  acc°ding  10 
motion  on  a  Plain ,  where  all  the  Meridians  are  made  parallel ,  and  the  paral-  r^e  cbaxU 
Ids  at  Right  Angles  to  the  Meridians ,  and  the  Degrees  of  each  parallel  equal  . 
to  thofe  of  the  Equinoctial.  Which  though  notorioufly  falfe  in  it  felf,  lup-  F  m 
pofing  the  Earth  and  Sea  to  be  a  plain  flat,  and  each  Parallel  equal  to  the 
Equinoctial,  yet  by  laying  down  places  accordingly,  and  breaking  a  Long 
Voyage  into  many  fhort  ones,  a  Voyage  may  pretty  well  be  performed 
thereby  near  the  fame  Meridian. 

The  Second  is  called  Mercators,  or  more  truly  Wrights  Sailing,  or  Sailing  Mercators 
by  Wrights  Chart  ■,  which  Demonftrateth  alfo  on  a  Plain  the  motion  of  the  SctiIjn£‘ 

Ship  upon  any  Courfe  affigned ,  true  in  Longitude ,  Latitude  and  Difiance , 
the  Meridians  being  alfo  Tar  all  el,  and  the  Tar  all  els  of  Latitude  ftrait 

Lines. 


The  Third  is  Great  Circle  Sailing ,  which  teacheth  how  upon  or  by  a  Great  Great- Circle 
Circle  paffing  through  any  two  Places  affigned ,  the  Ship  may  be  conduced  by  Sailing, 
a  skilful  Seaman :  and  this  is  the  farted  way  between  Place  and.  Thee  that 
may  be. 

The  Operation  of  all  which  three  kinds  fhall  be  fhewed  by  Delinea¬ 
tions,  or  Geometrically  if  the  ufe  of  a  Line  of  Chords  may  be  admitted  as 
Geometrical  by  Computation,  or  Arithmetically,  and  Mechanically,  or 
Inftrumentally.  Section 
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Section  II. 


P lain  S AILING. 


FOR  Methods  fake  make  always  the  fore  Part  of  the  Book, 
Slate,  or  whatever  elfe  you  draw  or  work  upon,  the  North  Part, 
that  neareft  to  you  the  South,  then  will  that  towards  the  Right 
hand  be  the  Eaft,  and  that  towards  the  Left  hand  the  Weft  j 
and  imagine  that  by  the  Rumb  Line,  Meridian  and  Parallel  of 
Latitude  will  always  be  formed  a  Right  angled  Triangle,  as  the  Triangle 
BAC  Right-angled  at  A,  (for  fo  ihall  the  Right-angle  be  always  marked 
throughout  the  work :  )  Then  is  that  Part  of  the  Meridian  or  North, 
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and  South  line  contained  between  A  and  C  the  difference  of  Latitude, 
the  fide  BA  the  departure,  BC  the  diftance  failed,  the  Angle  C  the 
Courfe,  and  the  Angle  B  the  Complement  of  the  Courfe.  Any  two  of 
which,with  the  Right  Angle, being  given,  the  Triangle  may  be  protracted, 
and  the  other  three  Parts  found,  as  in  the  following  Examples  will 
appear. 

CASE  i. 

-  The  Courfe  and  'Diflame  giveny  to  find  the  Difference  of  Latitude^ 
and  Departure  from  the  Meridian. 

Admit  a  Ship  from  the  Latitude  50°  10'  North,  Sails  SSW  48. 5  Miles : 

I  require  the  Latitude  (he's  in,  and  her  Departure  or  Separation  ? 

Geometrically. 

Firft,  Draw  the  North  and  South  line  A  C,  and  taking  with  the  Com-  gemc 
paffes  6o°  from  the  Line  of  Chords  let  (becaufe  (he  Sails  Southward)  one 
foot  in  fome  point  towards  the  North 

on  the  faid  line  AC  as  at  C  and  de-  ! 

fcribe  the  Arch  D  E,  and  lay  thereon  /  ? 

two  Points  or  220  30'  the  Courfe  ;j\ 

from  E  to  D,  and  draw  C  B.  L\ 

Secondly,  taking  the  given  diftance  f;\  |  =*-» 

48.5  w.  from  the  Lint  of  Equal  Parts,  .  1 

lay  it  on  the  Rumb-line  CB  from  j  M  j  \ 

C  to  B.  :  V  j  1 

Laftly,  from  B  let  fall  the  Perpen-  V 

dicular  BA,  which  includes  the  Tn-  ^7  <! 

angle  B  A  C,  whofe  required  Parts  B  A  J 

and  AC  being  taken  one  after  the  |  /  ; 

other  between  the  Compaffes,  may  be  !  J 
meafured,  by  applying  them  to  the  /  •  ...  E 

Scale. 

Arithmetically.  '• 

Say,  As  the  RaditiSj 

Is  to  the  Difiance  run ,  BC  48.5^. 

So  is  the  fine  of  the  Courfe  22°  30’ 

To  the  Departure  18.  56  miles 

Which  in  this  Example  is  Welling. 

A  a 


IO,OOOOOCO 

1,6857420 

9,5828397 

,*1,2685817 


Then 


Of  Navigation. 


Chap  .VI. 


Then  again, 

sis  the  Raditts  10,0000000 

h  to  the  Diftance  BC  48.5  Miles  1,6857420 

So  is  the  Cofinc  of  the  Courfe  S.67®  30'  9,9656153 

To  the  Dijfcret.ee of  Latitude  C  A  44.8  Miles  ^1,65  13  573 

Which  becaufc  ihe  Sailed  towards  the  Equator,  I  fubftraft  from  the 
Latitude  fhe  fet  out  from,  viz..  5O0  10'  and  the  Remainder 
50°  10'  490  25'  is  the  Latitude  fhe’s  arrived  in.  If  the  Difference 

o  45  of  Latitude  C  A  had  been  more  than  60 1  mud  have  divided 
by  60,  and  the  quotient  had  been  the  Degrees, and  the  Re- 
49  2  5  mainderminutes,  which  mult  have  been  added  or  fubtrafted 

as  before. 


By  Cjnntcrt  Scale . 

Set  one  foot  of  the  CompafTes  in  the  .Radius  or  fine  of  90%  and  extend 
the  other  to  two. Points  on  the  fine  Point  Line,  or  on  2 2°  30'  of  the  fines  : 
Then  keeping  that  extent  fet  one  foot  in  48.5  of  the  Line  of  Numbers , 
and  turning  the  other  backwards,  viz.,  that  way  you  did  turn  it  from  the 
firft  term  the  Radius,  to  the  third  two  Points,  and  the  other  foot  will  fall 
on  18.6  the  Departure  as  before. 

Again,  fet  one  foot  in  the  Radius  and  extend  the  other  to  fix  Points 
('which  is  the  Complement  of  two  Points  the  Courfe then  keeping  that 
extent  fet  one  foot  in  48.5  of  the  Line  of  Numbers,  and  turning  the 
other  foot  backward  it  wilL  fall  on  44.8  the  Difference  of  Latitude  as 
above. 

Which  difference  ©f  Latitude  and  Departure  being  found  by  the  efti- 
matc  diftance  from  the  Log,  which  by  many  accidents  is  viciated,  as  by 
the  Wind  and  Seas  when  high  throwing  it  after  the  Ship,  or  Currents,  ore. 
is  naught  and  not  to  be  relyed  on,  but  as  foon  as  the  Sum  or  Stars  appear, 
the  Latitude  ought  to  be  obferved  by  the  Rules  following  towards  the 
end  of  this  Treatife,  which  if  found  differing  from  what  it  was  made 
by  the  former  way  called  Dead  Reckoning,  you  muft  take  the  difference 
of  this  laft  obferved  Latitude,  and  the  Latitude  you  departed  from,  and 
with  this  true  difference  of  Latitude  and  the  Courfe  by  the  following  Prop, 
find  the  departure  and  diftance. 

For  the  ready  performance  of  this  Prop,  is  the  Table  Page  59  of  the 
Kol.  of  Tables.  Thus,  enter  with  the  Courfe  on  the  head,  and  with  the 
diftance  down  by  the  fide,  and  you’l  be  directed  by  fuch  entry  to  the 
departure  and  difference  of  Latitude. 


Geometrically. 

Firft,  Draw  the  North  and  South  Line  C  A  and  fubtratfting  the  Lati¬ 
tudes  one  from  the  other  take  69  Miles  their  difference , 
48°  30'  and  fet  from  C  to  A  making  the  point  C  towards  the  upper 
47  2i  or  North  end  of  the  Line,  and  on  A  raile  the  Perpendi- 

- cular  B  A.  Laftly,  taking  the  Radius  and  letting  one  foot 

1  09  in  C,with  the  other  deferibe  the  Arch  D  E,  and  lay  thereon 

60 _  Points  or  250  19'  from  E  to  D  and  draw  CD,  which 

compleats  the  Triangle  BAG,  whofe  required  Parts  may 
be  meafured  by  the  Scale. 
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Arithmetically. 

Say,  As  the  Coptic  of  the  Ccitrfe 

Js  to  the  Ditfi  rettce  of  Latitude  69  Miles 
So  is  the  Radius 

To  the  Diftance  Sailed  B  C  76.3 


9,9561485 

1,8388490 

10,0000000 

3  1,8388490 
I  ,8827007 


Then,  As  the  Radius  io,ooocooO 

Is  to  the  Dijhtncc  Sailed  GB  76.3  1,8827010 

So  is  the  fine  of  the  Courfe  25  Points  the  Z.  C  9,6310590 


To  the  Departure. AB  32.6  Mies 


.*1,5137600 


Inflrumentaliy . 

Set  one  foot  of  the  Compaffes  on-  the  S  R  line  in  5*  Points  the  Compl. 
of  the  Courfe,  and  extend  the  other  to  the  Rad.  then  keeping  the  Com¬ 
pares  at  the  fame  extent,  fet  one  foot  in  69  the  Difference  of  Latitude 
on  the  Line  of  Numbers,  and  turn  the  other  forward,  and  it  will  fall  on 
76.3  the  Diftance  Run.  ,  , 

Then,  fet  one  foot  in  the  Radius  and  extend  the  other  to  Points: 
afterward  keeping  the  Compares  at  that  extent ,  fet  one  foot  in  the 
Diftance  Sailed,  and  turn  the  other  backward  (beeaufe  it  was  turned 
backward  before  from  the  Rad.  to  2;  Points)  and  it  will  will  fall  on  32.6 
the  Departure.  „  .  .  , 

If  having  no  caufe  to  fufpeft  the  Diftance  for  the  former  or  any  other 
Reafons,  and  are  allured  in  your  felf  of  having  made  a  good  eftimate 
thereof:  but  miftruft  the  care  or  skill  of  the  Helmfman  that  he  has  let 
her  yaw  or  fall  off,  or  that  you  have  neglefted  the  Variation,  then  with 
the  true  Difference  of  Latitude,  and  the  Diftance  by  the  following  Prop, 
find  the  Courfe  and  Departure. 

CASE  3. 

The  Difference  of  Latitude  and  Bifiance  Sailed  given,  to  find  the 
Courfe  and  Departure . 

Admit  a  Ship  fail  from  Latitude  420  15'  North,  on  fome  Point  be¬ 
tween  the  North  and  Weft  88  Miles,  and  then  finds  her  felf  in  Latitude 
430  30' :  I  demand  the  Courfe  and  Departure, 
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Geometrically. 

Having  drawn  the  Meridian  Line  A  C,  prick  the  Difference  of  Latitude  C Jem. 
75  Miles  from  C  to  A,  and  on  the  Point  A  raife  the  Per¬ 
pendicular  B  A :  then  take  the  Diftance  88  Miles  and  fet-  43°  3 o’ 

ting  one  foot  in  C,  with  the  other  crofs  BA  as  it  will  42  15 

fomewhere  as  in  B,  and  draw  B C,  now  the  line  BA  — 

meafured  on  the  equal  Parts  is  the  Departure,  alfo  up-  5 

on  C  as  a  Center  with  <5o°  of  the  Chords  deferibe  the  _ _ _ _ 

Arch  DE  which  meafured  on  the  Chords  or  Rumbs  75 
{hews  the  Courfe  2i  Points  from  the  North  Weftward, 

NN  W4  Wefterly. 


Note 
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Note,  that  where  ever  a  fide  is  to  be  raeafured  or  laid  down,  as  the 
Diftance,  Departure  or  Difference  of  Latitude,  you  muft  always  ufe  the 
equal  Parts,  but  when  an  Angle,  the  Chords. 


Arithmetically. 


As  the  Diftance  Run  BC  88. 


1,9444827 


Is  to  the  Radius. 

So  is  the  Difference  of  Latitude  C  A  7  J 


10,0000000 

1,8750613 


1 1,8750613 

To  the  Cofine  of  the  Courfe,  the  Angle  B  58°  27'  9,9305786 

Whofe  Complement  310  33'  is  24  Points  from  the  Meridian  which 
is  N  N  W  4  Wefterly. 


Then,  As  the  Radius.  10,0000000 

Is  to  the  Diftance  Run  CB  8Sw,  1 ,9444827 

So  is  the  fine  of  the  Courfe  3  1°  33'  9,71 87030 

To  the  Departure  from  the  Meridian  A  B  46  Miles  Weft.  71,663 1857 


By  the  Gunter. 

Set  one  foot  in  88  of  the  Line  cf  Numbers ,  and  extend  the  other  to 
75,  then  fet  one  foot  in  the  Radius ,  or  fine  of  90°  and  turn  the  other 
backward,  and  it  will  fall  in  the  fine  of  58°  27'  the  Complement  of  the 
Courfe. 

Again,  Set  one  foot  in  the  Radius ,  and  extend  the  other  to  the  fine  of 
310  33'i  then  fet  one  foot  in  88  m.  and  turn  the  other  backward,  and 
it  will  fall  on  46  m.  the  feparation  from  the  Meridian. 

CASE  4. 

Lhe  Dijlancc  Run,  and  Departure  from  the  Meridian  given ,  to  find 
the  Course  and  Difference  of  Latitude . 

A. Ship  being  in  the  Latitude  59°oo'N,  Sails  North  Weftward,  ’till 
her  diftance  Run  be  74.6  Miles,  and  the  Departure  be  40.5  :  I  demand 
the  Courfe  and  Difference  of  Latitude,  and  confequently  the  Latitude 
the  (hip  is  in. 


Geom- 


Se£h  1. 


Of  Navigation. 


*8? 


Geometrically. 

Having  drawn  the  Meridian  A  C  on  the  point  A,  takefr  fomewhere 
towards  the  upper,  or  North  end  of  the  Line  (bccaule  the  Ship  Sails 
Northward)  raife  the  Perpendicular  B  A,  laying  thereon  40.5  Miles  'the 
Departure  from  A  to  B,  then  take  the  Diftance  74  6  Miles,  and  let¬ 
ting  onefoot  in  B,  with  the  other  crofs  the  Meridian  AC  in  C  and 
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Aritft  1 


Ir.pt, 


Arithmetically . 


As  the  Distance  Butt  BC  74.6 


1,872738s 


Is  to  the  Radius 

So  is  the  Departure  B  A  40.5 


To  the  fine  of  the  Cottrfe  Al  C  32°  53 


io,ooococo 

1,6074550 

11,6074550 

9,7347162 


Which  is  three  Points  from  the  Meridian,  wt.  N  W  by  N  nearly. 


Then,  the  Radius 


10,0000000 


Is  to  the  Diftancc  B  C  74.6 

So  is  the  Co  fine  of  the  Courfc  570  7' 


1,8727388 

9,9241644 


To  the  Difference  of  Latitude  AC  62.6  Miles 


*1,7969032 


Which  turned  into  degrees  is  i°  3',  and  is  to  be  added  to  5  9  00  the 
Latitude  (he  Departed  from,  becaufe  IheRaifes  the  Pole:  fo  is  the  ium 
5 1°  3'  the  Latitude  the  Ship’s  in. 


By  the  Gunter. 

Set  one  foot  of  the  Compares  in  74.6  Miles,  and  extend  the  other 
to  40. 5,  then  keeping  the  fame  extent,  fet  one  foot  in  the  fine  of  90  , 
and  turn  the  other  backward,  and  it  will  fall  on  the  fine  of  32  53  the 

C°Again,  Set  one  foot  in  the  fine  of  90°,  and  extend  the  other  to  the 
fine  of  570  7'  the  Complement  of  the  Courfc,  then  retaining  the  lame 
extent,  fet  one  foot  in  74.6  of  the  Line  of  A' umbers,  nd  turn  the  other 
backward,  and  it  will  fall  on  62.6  the  Departure. 


CASE  5. 

The  Alteration  of  Latitude,  and  Departure  from  the  Meridian  given, 
to  fnd  the  Cottrfe  and  Dijlance. 

A  Ship  from  Latitude  59s  co'  North,  Sailes  North  Eaftward  ’till 
(he  has  altered  her  Latitude  i°  io'  or  70  Miles,  and  is  departed  from 
the  Meridian  5 1  Miles :  I  demand  the  Courfc  and  Diftance. 


Geom- 
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By  the  Gunter. 

hp.  cct  onc  f00t  0f  the  Compafles  in  7  om.  and  extend  the  other  to  5  1  of 

the  Line  of  Numbers,  then  keeping  the  lame  extent,  fet  one  foot  in 
the  Tangent  of  45°,  turning  the  other  backward,  and  it  will  fall  on  the 
Tangent  430  r+'  the  Courfe. 

Again,  Set  one  foot  in  the  fine  of  43  H  ,  and  extend  the  other  to  the 
fine  of  90%  then  keeping  the  lame  extent,  fet  one  foot  in  5  1  of  the 
Line  of  Numbers,  turning  the  other  forward,  and  it  will  on  74.4  the 
Diftance.  ,  ,  .  .  -  TT  .  ,  , 

This  Propofition  is  of  uic  at  the  beginning  of  a  Voyage  or  clofe  of  a 
Traverl’e. 

CASE  6. 

The  Courfe  and  Departure  given,  to  find  the  Diftance  and  Difference 
of  Latitude. 

f  ^ Ship  fro?/L  tAd  Latitude  j.8 .  30  fN ,jailcs 

fN'E  61/  d\f  till  her  dep  a  rturc  fi’oni  f/id 
Js£e  7'Lsf tan  he  f  ?S-  7v/l/lt  is  1/  d  if  mice 
Sailed  and  diJff£-,,z7*'ce  °f  £  : 


Se£t  I- 
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Geometrically. 

Having  drawn  the  Meridian  A  C,  and  on  the  point  C,  taken  fomewhere  Geom. 
towards  the  lower  or  South  end,  as  a  Center,  with  the  Chord  of  6o° 
deferibed  the  ArchDE,  and  laid  thereon  three  Points  from  EtoD,  and 
thereby  drawn  the  Rumb-line  C  B,  at  the  extent  48.5  taken  from  the 
Scale  of  equal  Parts,  draw  a  parallel  to  AC,  as  F  G, cutting  the  Rumb-line 
in  B  from  which  point  B  let  fall  a  Perpendicular  to  A  C,as  B  A. 

Arithmetically. 

As  the  fine  of  the  Courfe  33°  4S'  ^  ®  9>744739Q 

Is  to  the  Depart  are  A  B  48.  5 
$0  is  the  Radius, 

To  the  Diftance  CB  87.3  Lea 

Then,  As  the  Radius, 

Is  to  the  diftance  Run  C  B  87.: 

So  is  the  Coftae  of  the  Courfe 

To  the  Difference  of  Latitude 

u By  the  Gunter. 

Set  one  foot  of  the  Compafles  in  the  fine  of  three  Points,  and  extend  Mr. 
the  other  to  the  Radius,  or  fine  of  eight  Points  i  then  keeping  that  ex¬ 
tent  let  one  foot  in  48.5  of  the  Line  of  Numbers,  and  turn  the  other 
forward,  and  it  will  fall  on  87.3  the  Diftance  Sailed. 

Again,  Set  one  foot  in  the  fine  of  eight  Points,  and  extend  the  other 
’  to  the  fine  of  five  Points :  then  fet  one  foot  in  87.3  Leagues, 

8  Ps.  and  turn  the  other  backward,  and  it  will  fall  on  72.6  Leagues  *, 

3  Ps.  the  Difference  of  Latitude,  which  is  217.8  Miles  or  Minutes 

- -  which  divided  by  60  makes  30  37'  which  becaufe  (he  raifetk 

5  Ps-  the  Tole.  I  add  to  48°  30'  the  Latitude  (he  departed  from, 

-  and  the  fum  520  7'  is  the  Latitude  (lie’s  arrived  in. 


A  T^AVE^SE. 

ATraverfe  is  the  Variation  or  Alteration  of  the  Ships  Courfe  upon 
the  fhifting  of  Winds,  crc. 

Note,  That  Sailing  in  refpeft  of  the  wind  is  cither  before  a  Wind,, 
by  a  Wind,  or  Larging. 

If  a  Ship  Sail  by  oragainft  a  wind  there  ought  to  be  an  allowance  for 
her  Lee- way,  and  that  more  or  lets  according  to  the  growth  and  furge 
of  the  Sea,  and  mould  ot  the  Ship,  and  Sail  fhc  bears,  c ?c. 

Example ‘i.  Of  a  Traverfe. 

A  Ship  from  Latitude  470  oc/N,  Sails  SE  by  S  23  Miles,  and  then 
Sails  S  W  by  W  31  Miles,  and  afterwards  WN  W  40m.  and  laftly, 
N  28  m.  I  demand  the  Courfe  and  Diftance  Sailed  from  the  firft  place  of 
Departure,  and  the  Latitude  fhe’s  now-im 


Se£b.  1. 
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Geometrically. 

Take  any  convenient  point  on  your  Slate  or  Paper,  for  the  Ships  place  Geom, 
at  firft, as  A,  and  from  thence  having  drawn  the  Meridian  A  b,  with  6o° 
of  the  Chords  deferibe  the  Arch  b  c,  and  lay  thereon  23  Miles  from 
A  to  d,  fo  have  you  protracted  the  firft  Courfe  and  Diftance. 

Secondly,  Through  the  point  d ,  draw  the  Meridian  d  c  parallel  to 
A  b  and  with  6o°  of  the  Chords  letting'  one  foot  of  the  Compaffes  in 
d  as’a  Center  deferibe  the  Arch  e  f,  laying  thereon  5  points  from*  to/, 
and  draw  df,  then  prick  3  1  Miles  from  d  to  g  on  the  Line  d  f}  fo  have 
you  laid  down  the  fecond  Courfe  and  Diftance. 

Thirdly,  From  the  point  g  draw  g  h  parallel  to  k  b,  and  with  6o°  of 
the  Chords  deferibe  the  Arch  h  laying  thereon  fix  points  from  b  to  i , 
and  draw  g  i,  then  prick  40  Miles  from  gt  ok. 

Fourthly,  From  draw  the  Meridian  /;  l  parallel  to  Ah,  and  becauie 
ftie  Sailes  now  under  the  very  Meridian  it  felf,  lay  28  m.  the  Diftance  on 
this  Rumb  from  ^to  /,  which  point  l  is  the  Ships  place  at  the  end  of  this 
Traverfe :  then  draw  /  A,  and  that  meafured  on  the  line  of  equal  Parts 
or  Miles  gives  50.4  m.  the  diftance  from  the  place  of  Departure,  and  the 
An  ale  A /{being  meafured  on  the  Chords  gives  82°  or  7^  Points  from 
the^Mcridian,  fo  that  if  (he  had  Sailed  on  a  ftrait  line,  and  fingle  Courle 
from  the  firft  point  A  to  /  that  Courfe  had  been  W  by  Wefterly,  and 
the  Diftance  50.4  and  if  fhe  were  to  Sail  back  again  from  /  to  A,  fhe 
muft  ftand  E  by  S£  Eafterly  till  fhe  has  run  50.4^ 

Arithmetically 

As  the  Radius, 

Is  to  the  D  fiance  on  the  firft  Courfe  2?  tn. 

So  is  the  fine  Complement  of  the  Courfe  S:  56°  15' 

To  the  Difference  of  Latitude  in  the  firft  Courfe  19.1  Miles 

Thin,  As  the  Radius.  io,coocoQQ 

Is  to  the  Didance  A  l  23  m.  Run  on  the  firft  C  our  ft  1,3617278 

So  is  the  fine  of  3PS-  or  330  45'  Al  d  A  B  the  firft  Courfe  9?744739° 

To  the  ■  Departure  in  the  firft  Courfe  12*8  ,v  1,1064668 

Thus  proceeding  with  the  feveral  Courfesand  Diftances  given,  find  the 

Departures  and  Difference  of  Latitude  to  them  all. 


10,0000000  slritb. 

1,3617278 

9,9198464 

^1,28  i  5742 


If 


_ _ 0/  Navigation.  Chap.VI. 

7  Courfc  be  between  the  North  and  Eaft,  then  the  Difference  of 

Latitude  is  called  Northing,  and  the  Departure  Eafting  •  if  the  Conrfr 

be  in  the  North  Weft  Quarter,  then  the  Difference  of  latitude  is  cled 

Wh'ns ia f  fthfhDn  fftUle  wf  ing :  lf  the  Courfe  bc  betw“"  the 

DeUpt;eE!ft“fferenCe  °f  S°uthi"g> 

Now  phee  all  the  laid  Differences  of  Latitude  and  Departures  in  a 
lable,  the  Northings  all  under  one  another  under  the  Title  Northinc 

w  "JT  T  ™*»n°ubirl*’  the  Eaftin§5  in  the  E4  Collumn,  and 
C^in§ in  n  cft  Collumn,  as  as  in  the  ipecimen. 

Then  add  up  all  the  Northings,  as  likewifc  the  Southings,  and  fo  the 
fromrh!,o"f^ ^  alio  the  Weft  mgs;  Laftly,  take  the  furaof  the  Northings 
horn  that  of  the  Southings  if  the  Southings  make  moff,  ortheiumof  the  ' 
Southnigs  Irom  the  Northings,  that  you  may  have  their  Difference,  which 
WiL  a  u“/  Latitude;  alfo  take  the  Difference  of  the  Totals  of 
Eaftmg  and  Welling  tor  the  Departure;  by  which  Difference  of  Lati¬ 
tude  and  Departure,  according  to  Cafe  fifth,  find  the  direft  Courfe  and 


(^47°co'N,  1 

t.  0  07 

Con /ft- 

*0 

|  T>ifl. 

North 

1 

South ' 

Eaft  j  Weft 

*47  ?N, 

S  E  by  S 

S  \\  bv  W 
W  NW 
North 

3  23 

5 

6  40 
0  28 

r  $  3' 
28  00 

19  12 
17  22 

12  78 

25  78 
36  96 

from  fern 
take 

jr 

d3  3' 
?6_34 

36  34 

12  7862  74 
_ 12  2SI 

Refts 

i 

6  ?7 

_ 49  961 

As  the  Difference  of  Latitude  7  m. 

Is  to  the  Radius. 

So  is  the  Departure  49.9  m. 

To  the  Tangent  of  the  Courfe ,  82°  1' 

And,  As  the  fine  of  the  Courfe  82° 

Is  to  the  Departure  49.9  Miles 
So  is  the  Radius 


Pep.  Weft. 

0,8450980 

10,0000000 

IJ69SIC05 

1 1,6981005 
10,8530025 

9j  99S77°5 
1,698 1005 

10,0000000 

1 1,6981005 
^7023300 
By 


To  the  D 1  (lance  50.4  Miles 
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By  the  Gunter. 

Set  one  foot  in  eight  Points ,  and  extend  the  other  to  three  Points,  lnflr. 

then  with  the  fame  extent  let  one  foot  in  2  3  *».  and  turn  the 
8  Ps.  other  backwards,  and  it  will  fall  in  12.8  the  Eafting  in  the 
3  Ps.  firft  Courfe. 

- — —  Set  one  foot  in  eight  Points,  and  extend  the  other  to  five 

5  Points,  Then  fet  one  foot  in  23  m.  and  turn  the  other  back¬ 

ward,  and  it.  will  fall  in  19.1  the  Southing  in  the  firft 

Courfe. 

Secondly,  Set  one  foot  in  eight  Points,  and  extend  the  other  to  five 
Points,  Then  keeping  the  fame  extent  fet  one  foot  in  3  1  m.  turning 
the  other  backward,  and  it  will  fall  on  25.8  the  Wefting  in  the  fccond 
Courfe. 

-  Set  one  foot  in  eight  Points,  and  extend  the  other  to 

°  p  three  Points;  Then  keeping  the  fame  extent  fet  one  foot  in 

5  31  m.  turning  the  other  backward,  and  it  will  fall  in  17.2 
3  ps>  the  Southing  in  the  fecond  Courfe, 

Thirdly,  Set  one  foot  in  eight  Points ,  and  extend  the  other  to  fix 
Points;  Then  retaining  the  lame  extent  fet  one  foot  in  40 w.  turn¬ 
ing  the  other  backward,  and  it  will  fall  on  36.9  the  Wefting  in  the  third 
Courfe. 

Set  one  foot  in  eight  Points,  and  extend  the  other  to  two 

6  Ps.  Points,  Then  fet  one  foot  in  40  m.  turning  the  other  back- 
6  Ps.  ward,  and  it  will  fall  on  1  5.3  the  Northing  in  the  third  Courfe, 

~  which  Northings,  Southings,  Eaftings,  c re.  being  collefted 
2  ^s*  as  before,  and  the  fums  of  Differing  Denomination  lubtrafted, 
the  Difference  of  Latitude  will  be  7  m.  North,  and  the  Depar¬ 
ture  49.9  m.  Weft. 

Then  fet  one  foot  in  49.9  m.  and  extend  the  other  to  7  m.  afterwards 
remove  one  foot  to  t.  45°  turning  the  other  backward,  and  it  will  fall 
on  82°  which  is  the  Courle  from  the  North  Weftwarcl. 

Again,  Set  one  foot  in  the  fine  of  8i°,  and  extend  the  other  to  the 
fine  of  90  Degrees,  then  keeping  the  Compaffes  at  the  fame  extent,  let 
one  foot  in  49.9  turning  the  other  backward,  and  it  will  fall  on  50.4  m. 
the  direct  Diftance  from  the  firft  place  of  Departure. 

Example  2.. 

A  Ship  being  bound  to  the  Eaftward,  and  finding  the  Wind  Variable, 
a  fmall  Gale,  and  fmooth  water,  plies  upon  thefe  feveral  Courfes,  with 
the  Diftances  on  each  Courfe  as  folioweth. 
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The  Lar -board  Tack  on  Boards  wind  from  SSW  to  S,  and  fo  to 
S  S  E  and  E. 

Mifles, 

South  Eaft  by  Eaft  \  Eafterly,  — - * - 5 

Eaft  South  Eaft, - - - - -  4 

Eaft  by  South, - - - - - ‘  ‘  7 

Eaft  %  Northerly. - - 

The  Star-board  T 'atk  on  Board,  the  Wind S  E,  E  S  E,  E,  crc. 

South  South  Weft, - - - - — — -  5 

South  by  Weft, - - - - 6 

South, - - - * - — -  4 

South  South  Eaft, - * - 7 

South  Eaft  by  South. - • — ---  3 

I  require  the  Dirett  Courfe  and  Diftancc  from  the  firft  place  of 
Departure. 

The  manner  of  delineating  it  is  omitted,  I  prefuming  it’s  well  enough 
Htidcrjlood ,  by  what  has  been  faid  on  the  frfl  Example . 


Sett.  2. 
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The  Work  by  the  Traverfe  Table. 


Courfe 

Points. 

Dift. 

North 

South 

Eaft 

wefi  ! 

1 

S  E  by  E  t  Ely 
ESE 

E  by  S 

E  i  Nly 

St 

6 

7 

7* 

5 

4 

7 

3 

0  29 

Z30 
i  53 
1  37 

4  41 
3  7C 
6  86 
2  98 

SSW 

S  by  W 

South 

SSE 

SE  by  S 

2 

0 

2 

3 

5 

6 

4 

7 

3 

4  62 

5  88 

4  CO 

6  47 

2  49 

2  08 
1  67 

I  91 

I  I7l 

0  00, 

Sum 

0  29 

‘28  72 
1  0  29 
I28  43 

21  70 
3  08 

18  62 

3  08 

Having  drawn  feveral  Columns,  and  therein  fet  down  the  feveral 
Courfes  and  Diftances  as  in  the  fpecimen ,  turn  to  the  Traverfe  Table , 
Page  <9,  of  the  Folum  of  Tables,  looking  the  Courfe  on  the  head  of 
the  Table  if  under  four  Points,  but  at  the  bottom  if  above  four  Points ; 
and  look  the  Diftance  in  the  left  hand  Column,  and  in  the  fquarcof  meet¬ 
ing  will  be  the  Difference  of  Latitude  and  Departure  under  the  rcfpcftive 

^Thus,  Above  5^  Points  and  right  againft  5  m.  W1  over  the  T  itle  Diff. 
Lat.  J.3 6  »».  the  Diff  of  Lat.  and  over  Dep.  4. 14  rue  Departure  in  the 
firft  Courfe,  which  being  placed  in  thri-  proper  Columns  according  as 
they  are  Northing  or  Southing,  &c.  Proceed  in  'ike  manner  with  all  the 
other  Courfes  and  Diftances  entering  the  correfponding  Differences  of 
Latitude  and  Departures  in  their  Columns :  then  add  up  the  Columns 
of  Difference  of  Latitude  and  Departure,  fiibtraaing  the  leffer  Difference 
of  Latitude  from  the  f  ’"ter,  and  the  leffer  Departure  from  the  greater 
and  the  Remainders  are  the  whole  Difference  o.  Latitude  and  Departure, 
(he  hath  made  from  the  place  of  her  Dcpuiure :  co  in  this  Example  fhe  s 
28.43  m.  to  the  South  of  the  Place  of  Dw..ture,  and  18.62  ?».  Eaft, 
with  which  by  Cafe  fifth  I  find  her  Courfe  S  E  by  S  20  Southerly,  and 
Diftance  34.5  w. 

C  f  As 
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As  I  have  intimated  in  a  Angle  Grade  that  the  account  by  Grade  and 
Diftance  is  not  altogether  to  be  trufted  to,  To  here  I  lay  care  muft  be 
riken  is  often  as  may  he  to  make  obfervations  by  which  to  correft  the  dead 
AccouM;  the  manner  how  to  corrcft  it  from  Obfervations  fhall  beexpli- 
cated  in  the  following  Examples. 


Example  3. 

Amo  l67%  From  the  2 %tb.  of  July  to  the  2 6th.  the  Courfes  and 
Diftances  Sailed  by  the  Log  were, 

p  52  ^  A  Wind  from  the  S  S  E  Variable  to  the 

EN  E  22  )  SE  by  S  an  indifferent  Gale,  and  the  varia- 

N  E  by  E  4  1  tion  of  the  Compafs  by  Obfervation  50  Eaft, 

Sw  by  S.  20 \  The  true  Courfe  and  direft  Diftance  is  re* 
S  S  W  S  \  quired. 

S3  } 


1 

1 


The  work  by  the  Traverfe  Table. 


Courfe 

Points. 

Difi. 

North 

South 

Eaft 

Weft 

Eaft 

E  N  E 

N  E  by  E 

S  W  by  S 

S  S  W 

8 

6 

S 

3 

2 

32 

22 

4 

20 

Ll. 

8  42 
2  22 

16  63 

4  6x 

32  00 
20  32 
3  31 

11  11 

1  91 

10  64 

11  25*55  64 
10  6413  02 

13  02 

10  6i‘42  62 

The  Courfe  being  Computed  by  the  former  Method  is  Eaft  140  South, 
and  the  Diftance  44  w.  butbyreafen  of  the  Variation 
Lat.  290  22'  the  true  Courfe  is  Eaft  1 90  South,  with  which  and  the 
29  12  Diftance  44 m.  1  work  for  the  Difference  of  Latitude 

- and  Departure  by  Cafe  1,  and  find  the  Difference  to 

10  be  14.3  m.  and  the  Departure  4 1.6  m.  My  Latitude  by 
Obfervation  on  the  25 th.  day  was  290  ix',  and  this 
day  by  Obfervation  290  22' S,  the  Difference  is  but  io‘  which  is  lefs 

than 
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than  the  former,  fo  that  I  am  4'  more  Northerly  than  I  eftimated  by  my 
dead  reckoning,  which  difference  between  the  Oblerved  and  dead  Latitude 
muft  be  attributed  to  fomething. 

But  I  have  no  caufe  to  fufpett  my  Courle,  and  have  been  careful  in 
trying  and  find  no  current,  therefore  I  conclude  it’s  caufcd  by  her  Lce- 
caft’,  then  by  the  true  Difference  of  Latitude  10',  and  the  Diftance 
44  I  compute  my  Courfe  again  according  to  Cafe  3.  and  find  it  E  1 30  S, 
which  will  give  my  Departure  43  m.  and  Difference  of  Latitude  1  o' ac¬ 
cording  to  Obiervation.  But  if  having  been  well  experienced  in  the 
qualities  of  my  Ship,  and  certain  what  allowance  to  have  made  for  her 
Lee-way ,  yet  had  not  Obferved  the  Variation ,  I  fhould  have  argued 
another  way,  and  attributed  the  error  to  a  Variation  efpecially  if  1  had 

made  any  Tryal  for  a  Current. 

Then  to  be  able  to  give  a  good  account  of  the  Ships  place  is  no  light 
eafie  thing,  but  requires  befides  an  experienced  judgment  in  eftimating 
the  Ships  way,  and  frequent  Obfervation  of  the  Latitude,  a  perfeft  un- 
derftanding  the  Qualifications  of  the  Ship,  a  true  and  conftant  Obfer¬ 
vation  of  the  Variation,  and  no  long  omiflion  of  the  tryal  for  the  difeovery 
of  Currents.  . 

If  there  be  an  omiflion  of  the  Obfervation  of  any  one  of  theie,  it 
may  neverthelefs  be  found  by  the  other :  but  if  two  or  more  be  omitted, 
it  will  be  doubtful  to  which  of  them  to  attribute  the  error,  and  confe- 
quently,  hardly  any  true  correction  to  be  made.  Yet  note  this,  that  if 
you  have  omitted  every  thing  but  the  Courfe  and  Diftance,  as  moft  com¬ 
monly  it  happens,  then  if  the  Courfe  be  lefs  than  four  points  from  the 
Meridian,  take  the  Courfe  to  be  true,  and  with  that  and  the  true  Difference 
of  Latitude  find  the  Departure. 

But  if  the  Courfe  be  above  four  Points  from  the  Meridian,  take  your 
Diftance  and  true  Difference  of  Latitude  produced  by  obfervation,  and 
by  them  find  the  Departure,  and  once  in  two  or  three  days  if  it  may  be 
obierve  carefully  the  Variation,  which  will  confirm  you  much  in  the  truth 
of  your  account  of  Eafting  or  Wefting,  if  true  orelfemanifeft  to  you  an 
error, as  well  as  perfeft  your  Courfe*,  for  it’s  regular  and  orderly  to  them 
that  well  obferve  it.  f  T  .  .  ,  r 

Many  neglefting  the  Obfervation  of  the  Variation,  by  arguing  from 
their  Reckonings,  many  times  talk  of  Variation  where  there’s  none,  and 
fometimes  Eaft  Variation  when  it’s  Weft,  and  fometimes  tell  us  of  no 
Variation  or  afudden  mutation  where  there’s  a  great  Variation  and  very 
regular.  Others  again  carrying  an  Azimuth  Compafs,  and  being  ac¬ 
quainted  with  the  manner  of  obferving  the  Variation,  lay  all  errors  in 
Reckoning  to  Currents  making  many  hundreds  more  than  really  are  or 
can  be. 
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•by  at  noon,  to  Noon  the  27 tb,  the  Courfes  and  Pittances 
Sailed  by  the  Log  were, 


E'N  E  60  t».  **  The  wind  at  N  by  W  and  N;  fair  weather 

E  N  E  4  NIy  24  /  but  a  fre (Ti  Gale,  and  a  deep  Northern  Sea; 

N  E  by  E  14  2  anc'  t^lc  Variation  173  Weft  by  Oblcrvation. 

- — —  \  The  true  Couric  and  D.iftancc  is  requir- 


Lcc-way  1  1 
True  Course  3 1 


Courfes 

^3 

j  .  1 

Dili.  A  on b ,  South 

1  1 

Eafl 

Wefi 

’ZPi  pi" 
^221 
rx  (D 

^  VI- 

pfl  2: 

•<  1 

n 

<;0  2  2  5S, 

24  I  l  31!  1 

J  5  JLZ?' _ 

S5  43 

21  I7I 

11  64 

1 

i_ 

41  67) 

|88  24 

Thfc  Courfe  computed  from  this  tabular  Difference  of  Latitude  and 
Departure,  is  Eaft  250  20' NIy,  and  the  Diftance  98 Miles,  butbyrcaibn 
of  the  Variation  her  Courfe  is  Eaft  42°2o'N,  and  after  the  allowance 
of  a  Point  Lcc-way  Eaft  310  NIy*,  with  which  and  the  diftance  98  «/. 
I  find  the  Difference  of  Latitude  50' and  the  Departure  84'  Eaft,  but  by 
my  Oblcrvation  I  make  my  Difference  of  Latitude  58', .  Scilicet  8'  more 
than  my  account,  which  I  attribute  to  a  ftream.  . 

To  make  a  PLAIN  CHAPJ, 

Let  it  be  required  to  make  a  Particular  Chart  for. a  Voyage  between 
the  Parallels  of  -44°  and  520 North  Latitude,  and  to^  contain  6°  of  Longi¬ 
tude. 

Fir  ft  draw  the  Meridian  or  North  and  South  Line  A  B,  and  crofs  it  at 
right  Angles  in  the  Point  A,  with  another  right  Line  AD  reprelenting 
the  Parallel  of  44°. 

Then  taking  any  convenient  length  for  a  Degree,  Prick  it 

4T  feven  times  from  A  to  B  marking  them  44,  45,  46,  e re. 

<5  and  fwc  times  from  A  to  D  marking  them  1,2,3,  &c. 
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*1,  ThrtU |h  Dj  5’ 4’  3>o9&Cm  draw  parallels  to  A  B  for  McridinK  ini 

as  swats*  „t°„  zxSir- 

into  60,  30,  20,  10,  or  n,  equal  P  irts  i«  it  will  1  .  „and  Meridians 
■** 

To  lay  down  a  Place  on  the  Chart. 

Let  A  reprefent  feme  place  in  the  Latitude  ,nti  i  , ,  , 
to  another  Place  that’,  3“  3o>  Had  thereof,  a„tl+in  SSj£$  3? 

theFip!;alk7o?;VRUc' «°/V7  4<i  r' 0f  ‘hc««"a>n  Mcridhm.,  draw 
aTcoT  J0°  fl'°m  tl,C  M«=«dian-1inc, fee  it  from’ A  on't^Line 

^^««3tt»?t^sasr  **  — 

ChhCo‘fdAf  4,  ta  ACasCCentX°U  3  5?  toe” 

‘lftCr  tbC  Mi>—f  Cafe  the 

To  find  the  Courfe  and  Difiance  between  any  two  Places  on  the 
Chart, 

Laying  a  Ruler  over  the  two  Places  as  dfi  fee  what  Rumb-Iine  run- 
Eaft  Northed.  35  A<?’  a"d  fl'CWS  th°  C°Url’C’  which  kom  <*»/«“ 
But  if  the  Rumb-Iine  be  not  drawn,  only  a  Compafs  Card  dcoiAcd  on 
feme  part  of  the  Chart  as  in  the  fecond  draft,  then  Lying  the  Ruler  over 

1  land  rta’kfn6,  7'ffCTfthC  Para"C'S  °!  ^titudeVMeridia^as ta 
!  of  ,h/v  k  §  i.fc’  fc  L  from  atoa>  and  taking  Hi  apply  it  to  the  fide 
f  ‘-‘-to  wherein  the  Compafs  is,  and  it  (hews  the  Courfe  *  Points 
•fT  thc,Eaft  »«rly.  Tllel1  take  the  extent  d  f  and  apply  it  to  the  Scale 
here  be  one,  or  eife  apply  it  to  the  Meridian,  and  f<J  many  Degret 

as  its  equal  to,lo  many  fcore  Leagues  are  the  Places  diftant,  Y  S 

How 
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How  to  make  a  prick  daily  or  weekly  through  a  whole  Voyage,  on 
the  Chart  by  the  Courfes  and  Diftances,  needs  no  more  mftruttions  than 
what  are  already  given  at  the  beginning  of  this  Section  where  I  have  de¬ 
lineated  the  Traverfi.  4  would  advife  all  to  keep  their  reckonings  or  ac¬ 
count  of  the  Voyage  in  Numbers  daily  correcting  the  dead  Reckoningy 
andtabulizingthe  Correft  Eaftings  and  Weftings,  Northings  and  South¬ 
ings  in  particular  Columns,  and  then  if  at  any  time  a  man  be  dehrous  to 
make  a  prick  for  the  Ships  place  on  his  Chart,  let  him  draw  a  Parallel  of 
Latitude,  and  a  Meridian  at  his  true  Departure  and  where  they  two  cut 
will  be  the  Ships  place. 


SectionIII. 

Oblique  Triangles  applyed  to  Sailing . 

y  ^ — 'VOafting  a  long  the  Shore,  I  fet  an  Head-land  C  bearing  off 
■  ’  m  '  me  SSW,  I  Sail  WSW  51.5  Miles  to  B,  and  then  the 
B  Head-land  C  bears  S  E  from  me  ;  I  demand  my  feveral 

Diftances  to  the  Head-land? 
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Geometrically. 

Taking  any  convenient  point  as  A  for  the  Pl3^  cu-  ^  « 
from  thence  draw  a  S  S  W  line  as.  A  C  andh  .WSW  Lei's’ AB  tSd  ^ 
on  A  B  prick  «i.«  m.  from  A  tn  R  Thon  c  7-s  and 

Compares  in  B,  with  do-  of  the  Chords  defc’ribe  tKh  ff ‘and  t* 
thereon  fix  Pomts  (the  Points  between  ENE  and  SE)  from /to /draw- 

■Arithmetically. 

IS  Sfe”  t  Wsfifi/I  ffzz  n;  r>  K? 

B  C  and  C  A.  Points,  to  find  the  fidcs 


As  ,hc  °f  ,he  A"lU  >h‘  Hcai-Und,, C  6  Tm„s  9,9656iS1 

Is  to  the  Biflam,  net,  A  B  51.5  m;tcs  r— 

So  is  the  fine  of  the  Angle  at  the  fir  ft  Tlace  of  7  ,7  7~ 

Obfervatton  A  450  00',  g  9^494850 

To  the  Difiance  BC  39.4  1 

1^956769 

fide  AC  wi" be  ^ »  ba 

Head-land  at  C  bears  S  W  by  W  from  her.  How  did  the  Head  land 
hZ  2S  f^whcn  »>  and  how  faHs it  diftan^rom  her 
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Geometrically. 

Take  any  convenient  Point  as  B  for  the  Place  of  the  Ship  at  firft,  from 
thence  draw  a  E  S  E  line,  and  prick  thereon  63  from  B  D  .  ,  , 

Then  on  D,as  Center,with  6o°  of  thf  Chords  defcribe  the  arch  and 
prick  five  Points  (the  Points  between  W  N  W  and:  S  W  by  W)  from 
e  to  /drawing  D/C.  ,  „  .  r  .  _  , 

Laftly,  Take  67  w.  in  the  Compares,  and  fetting  one  foot  in  B,  with  the 
other  crofs  D  C  in  C,  and  draw  B  C. 


Arstb. 


'j4s  the  Di fiance  BC  6'jttt. 

Is  to  the  fine  of  the  Angle  D  56°  15' 
So  is  the  Diftance  Sailed  BD  63  tn. 


Te 1  the  fine  of  the  Angle  C  5 i°  2 6‘ 


1  ,8  2*  07-;  8 
9,91c0 ; 64 
1>799'H°5 

11,719.869 
9,8931 121 


Or 


If* 


Sc£t  3 . 

51°  26' 

56  15 

107  41 
180  CO 

72  19 
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Or  4i  Ps.  which  added  to  the  Angle  D  s6°i5',  and 
that  fum  taken  from  i8on  the  Remainder  720  19'  or 
6t  Ps.  is  the  Angle  B,  which  added  to  the  ESE  gives 
the  bearing  of  C  to  be  S;  Wly  fere. 


*  Then,  As  the  fine  of  the  Angle  D  56°  15' 

Is  to  the  Difiance  B  C  67  m. 

So  is  the  fine  of  the  Angle  B  72  0  19' 


To  the  Difi.cr.ee  D  C  76.S 


9,9198464 

1,8260748 

9,9789789 

1 1,8050537 
1,8852073 


3.  If  I  Sail  SSW  50 miles,  and  then  W  by  N  64  miles.  I  demand  the 
Courle  and  direft  diftance  from  the  place  of  Departure. 


A 
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Geom. 


Geometrically. 

From  A,  the  point  taken  for  the  Ships  place  at  firft,  draw  the  S  S  W  line, 
and  lay  thereon  50  m.  from  A  to  B.  Then  fetting  one  foot  of  the  Com- 
paffes  in  B  with  6o°  of  the  Chords  defcribe  the  iemicirclc  d  e  f,  and  either 
prick  feven  Points  (the  Points  between  S  S  W  and  W  by  N)  from  d  to 
or  nine  Points  from  /  to  e,  and  through  c  draw  B  e  laying  thereon  64 
from  B  to  C,  laftly  draw  A  C. 


Ari:k* 


Arithmetically. 

In  the  Triangle  C  B  A  there’s  given  the  two  fidcs  C  B  and  B  A,  and 
the  contained  Angle  C  B  A,  nine  Points,  to  find  the  Angles  A  and  C, 
and  the  third  fide  C  A. 


Therefore, 

CB  64 
BA  50 

Sum  1 14 

Diff.  14 


As  the  fttm  of  the  two  /ides  A  B  and  B  A,’ 

1 14  r'K 


2,0  569048 


Is  to  their  Difference  14  m. 

So  is  the  Tangent  of  half  the  fnm  of  the\ 
Angles  C  and  A  1:  39°  -3'  S 


1,1461280 

9,9143020 


11,0604200 

To  the  T a-ngent  of  half  their  difference  50  45'  9,003  525  2 


ps  -  Which  fubftrafted  from  390  23'  there  re- 

ps  /f  B  maines  3  30  38'  the  Angle  C:  but5°45'ad- 

J. — - - - — —  ded  to  39°  23'  makes  45°8'  the  Angle  A, 

7  Ps.  —  Zl C Zl  A  therefore  feeing  A  D  is  a  SSW  line,  A  C 
3  \  Ps.  the  CJ-_A.  is  W  S  VV  nearly,  viz..  WSW8'  Wly. 

2 


Then  fortheDiftance  A  C,  fay, 

As  the  fine  of  the  Angle  A  450  8' 

9,?S0493'0 

Is  to  the  'Difance  BC  64  w. 

i,8c6iSoo 

So  is  the  fine  of  the  A  ogle  B  101°  15''  or  rather  its  £ 
Complement  to  1  So  ‘ Degrees ,  viz,  78  45s  5 

9,9915739 

n,7977539 

To  the  Difiance  AC  88. 5  m. 

1.9472609 

4.  Admit 
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4.  Admit  two  Ports  lying  in  the  fame  Parallel  or  Latitude,  differing 
in  Longitude  58  miles,  and  a  Ship  having  Sailed  from  the  Weftermoft  be¬ 
tween  the  S  and  E  6 5  miles,  be  then  46  miles  from  the  Eaftermofi ;  I  demand 
the  Courfe  (he  fleered,  and  her  Courfe  to  the  Eaftermofi:  Port. 


Geometrically. 

Having  drawn  an  Eaft  and  Weft  line,  and  laid  thereon  58  m.  from 
A  toB,  take  65  m.  in  the  Compaffes,  and  fetting  one  foot  in  A  with  the 
other  defcribe  an  Arch,  afterwards  take  46  m.  and  fetting  one  foot  inB, 
with  the  other  crofs  the  former  Arch  in  C,  Laftly  draw  AC  and  B  C. 


Arithmetically. 


As  A  C  65  m. 

^  Is  to  the  fttm  of  the  difiances  A  B  and  B  C,  104  m. 
—I —  So  are  their  Difference  1 2  miles. 

104 

12  To  AD  19.2. 


1,8129134 


2,0170333 

1,0791812 

1,0962155 

1,2833011 


Which  added  to  AC  65,  makes  84.2  whofe  half  42. 1  is  A  E. 


I 

I 


I 
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Then,  As  A  B  58  m. 

Is  to  the  Radius 
■  So' is  A E  42. 1 

To  the  Cofute  of  the  Angle  A  43 0  a3' 

That  is,  S  E  i°  32'  Ely,  the  Courfe  flic  fleered. 


1,7634280 

10,0000000 

1,6242821 

1 1,624282 1 
9,8608541 


5.  Coafting  a  long  the  Shore,  I  let  two  Head-lands,  the  one  at  C  be?- 
ing  S  W  by  W,  the  other  at  D  bearing  W  by  S,  I  Sail  away  N  W  by 
to  H  4c  Miles,  and  then  the  Head-land  at  C  bears  SS  W,  and  that  at 
S  W  by  S.  I  demand  how  far  thcle  Head-lands  are  aiunder,  and  how  they 
bear  one  from  the  other  ? 


b 


Ctotn- 


027 
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Geometrically. 


Firft,  draw  a  North  and  South  line  as  b  Ag,  and  with  6o°  of  the  Chords  Geom. 
fetting  one  foot  on  fome  convenient  point  for  the  Ships  place  at  firft  as  A, 
deicribe  the  fcmicircle  b  e  g,  then  prick  thereon  five  points  from  <r  to  f, 
feven  points  from^  to  c,  and  three  points  from  b  to  c,  and  draw  A  /  C, 

A  D  e,  and  A  H  c,  laying  40  m.  from  A  to  H 
Secondly,  Set  one  foot  of  the  Compafles  opened  to  6o°  of  the  Chords 
onH,  and  describe  the  Arch  a  dj  and  prick  thereon  five  points  (the  points 
between  South  Eaft  by  South,  and  South  South  Weft )  from  a  to  h ,  and 
fix  points  (being  the  points  between  the  South  Eaft  by  South  and  South 
Weft  by  South;  from*  to  and  draw  HhC,  HD*f,  and  DC.  Then 
is  D  one  Head-land  and  C  the  other. 


Arithmetically . 

In  the  Triangle  H  A  C,  there’s  given  the  Angle  H  AC,  eight  points  Aritb. 
( viz.,  the  points  between  the  South  Weft  by  Weft,  and  the  North  Weft 
by  North,)  the  Angle  A  H  C  five  points  (  between  the  South  Eaft  by 
South,  and  South  South  Weft)  and  the  Angle  A  C  H  three  points  fthe 
points  between  the  North  Eaft  by  Eaft  and  North  North  Eaft,)  and  the  fide 
H  A  40  Miles,  to  find  the  fide  C  H. 

Therefore, 

As  the  fine  of  the  Angle  H  C  A  3  30  45' 

.  Is  to  A  H  40  Aliles 

So  is  the  fr.e  of  90°  the  Angle  H  A  C 


To  the  fide  H  C  72  Miles. 

Then  in  the  Triangle  DH  A,  there’s  given  the  Angle  HAD  fix 
poins-  (viz.,  the  points  between  the  North  Weft  by  North,  and  Weft 
by  South,)  and  the  Angle  A  HD  fix  points  (Soil:  the  points  between 
the  South  Eaft  by  South,  and  South  Weft  by  South)  and  the  Angle  H  D  A 
four  points  (between  the  North  Eaft  by  North,  and  the  Eaft  by  North) 
and  the  fide  A  H  40  Miles  to  find  the  fide  D  H. 


9*74473  9° 

1,6020600 

ic,ococooo 

1 1,6020600 
1^5723  ’  o 


Thus, 
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Thus, 

As  the  fine  of  the  Angle  H  D  A  45 0  00' 

Is  to  the  fide  A  H  40  Miles 
So  is  the  fne  of  the  Angle  HAD  67°  30' 

To  DH  52.3  Miles 

1  Laftly,  In  the  Triangle  DHC,  there’s  given  the 

16  Ps.  two  (ides  GH  72  Miles,  and  DH  52,3  Miles,  and 
1  Ps.  their  contained  Angle  CHD  one  point ,  to  find  the 

- - other  two  Angles  HDC,  HCD,  and  the  third 

O  -SiPs  fide  DC. 

As  the  fum  of  the  fdes  H  C  and  HD  124.3  2,0944711 

1,2944662 
11,0059546 

12,3004208 
i  <V 059497 


Is  to  their  Difference  19.7 
So  is  the  T angent  of  half  the  fum  of  Angles  HDC 
and  HCD  "]\  joints  or  84°  zz' 

To  the  Tangent  of  half  their  Difference  58°  6' 


9,8494850 

1,6020600 

9,9656153 

11,5676753 

1,7181903 


Which  added  to  84°  22'  makes  i4:°2°/  the  Angle  HDC,  but 
fubftrafted  leaves  25°  16'  the  Angle  HCD  which  is  North  a  quarter 
point  Wefterly. 


As  the  fne  of  the  Angle  HCD  2  5 0  16' 

Is  to  DH  52.3  Miles 
So  is  the  fne  of  the  Angle  DHC  1 1 0  15' 

To  D  C  23.9  Miles  the  Diflance  between  the 
two  Head-lands. 


9,6302568 

1,7181903 

9,2902357 

11,0084260 

1,3781692 
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Section  IV. 

MERCATORS  Sailing. 

T  Hough  the  Thin  Chan  be  very  delirablc  for  its  eafinefs,  and 
very  ufeful  in  fhort  Voyages,  and  will  lerve  in  the  longeft 
Voyages  if  a  man  Sail  home  in  or  ncer  the  oppofite  Rumb 
he  went  by  3  as  the  Antients,  who  being  Coalers  did  before  the 
tile  of  the  Compals.  Yet  fora t much  as  few  places  of  indeed  none  but 
luch  as  lie  uncer  the  fame  Meridian,  or  under  the  Equinoctial,  can  therein 
be  expreffed  according  to  their  true  Situation  and  diftance  one  from  another* 
but  if  they  be  laid  down  true  by  the  Couvte  and  diftance,  the  Difference 
of  Longitude  will  befalfe*,  if  they  be  laid  down  by  the  Courfe  and  Dif¬ 
ference  of  Longitude ,  then  will  the  diftance  and  difference  of  Latitude 
be  more  than  it  thould  be  ;  and  if  they  be  laid  down  by  their  diflance  and 
difference  of  Longitude,  which  in  many  cafes  is  impoffible,  the  difference 
of  Latitude  will  always  be  too  little,  and  the  Rumb  too  wide  from  the 
Mcndian  3  and  if  they  be  laid  down  by  their  Latitudes  and  Separation, 
then  theCourie  will  be  wide  and  the  diftance  too  much,  c~c.  And  lince  that 
the  places  in  Particular  Maps  or  Charts  being  laid  down  in  feme  one  way, 
and  in  others  another,  and  theie  Pieces  many  times  tackt  together  with¬ 
out  due  confideration  of  the  differing  Methods  places  have  been  laid  down 
by,  the  Geography  and  Hydrography  of  the  World  is  lb  corrupted,  that 
there  are  lcarce  extant  any  Delcriptions  of  the  whole,  or  large  parts,  that 
are  not  notonoufiy  erronious,  and  the  (hape  of  the  Lands  much  diftorted, 
it  wete  to  be  will,  d  that  the  World  would  not  put  over  much  value 
thereon  ,  nor  uic  it  in  the  laying  down  Places,  but  by  degrees  as  much 
as  may  be  wean  it  feif  from  the  ule  of  the  Plain  Chart ,  and  by  making  the 
Tme  Chart  eafie  and  familiar  bring  it  in  requeft  and  ufe,  feeing  there  is 
luch  a  thing.  D 

It  was  the  gicat  Study  of  our  Predcceffors,  to  contrive  fuch  a  Chart  in 
Tlano  with  ftrait  lines,  on  which  all  or  any  parts  of  the  World  might  be 
truly  fet  down  according  to  their  Longitudes,  Latitudes,  Bearings,  and 
Durances  3  a  way  was  hinted  almoft  20c©  Years  fince  by  Ttolomy ,  and  a 
general  Map  according  thereto  made  in  our  preceding  age  by  one  Mercator 
(whence  it  s  ended  Alcrcatcrs  Charts)  but  the  thing  demonftrated,  and  a 
ready  way  fhevv’d  of  delcribing  it,  was  not  till  Mr.  Wright  about  100  Years 
fince  taught  to  enlarge  the  Meridian-line,  bv  the  continual  addition  of 
Sccanrs,  lo  that  all  the  Degrees  of  Latitude  might  be  proportional  to  thole 
of  Longitude,  as  on  the  Globe,  which  he  has  done  after  Vuch  an  excellent 
manner,  that  in  many  refpeas  it’s  far  more  convenient  for  the  Navigators 
ufe  than  the  Globe  it  felf,  and  will  truly  fhew  the  Couric  and  Diftance  from 
PJace  to  Place,  which  way  foever  a  Ship  Sail  forth  or  returns. 
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To  find  the  Meridional  Miles  or  Minutes  angering  to  any  Dif 
J  fere  nee  of  Latitude. 

Firft  By  the  Table  of  Meridional  Parts,  Page  6$tb  of  the  Folim  of 
Tables’  Look  the  Degrees  of  cither  Latitude  over  head,  and  the  minutes 
in  the  left  hand  Colum  downward,  and  in  the  Angle  of  meeting  are  the 

PTodfo  took euM-he  parts  for  the  other,  then  if  both  Latitudes  be  of 
the  fame  name,  that  is  both  North  or  both  South,  fubtraft  thele  one  from 
the  other,  and  that  remainder  contains  the  Meridional  Miles  fought. 


Example  i. 

Let  it  be  required  to  find  the  Meridional  Minutes  or  Miles,  between 
Latitude  430  15'N,  and  50°  20'  North. 


Latitude  50° .20'  35>057?  Merid.  Parts. 

Latitude  43  15 

The  Meridional  parts  or  Miles  in  ?  6z2  Q  (Diffcl-ence. 
the  Difference  of  Latitude.  S 


Example  2. 

Let  one  Latitude  be  *o°  17' S,  12432?  parts. 

The  other  Latitude  be  18  53  N,  **54*3 

The  Merid.  Miles  between  thefe  ?  (Sum. 

two  Latitudes.  S 

To  find  the  Parts  by  the  Table  of  Artificial  Tangents. 

The  Logar.  Tangents  above  450,  accounting  every  30'  to  be  one  De¬ 
cree  and  every  minute  to  be  two  minutes  of  the  Meridian-line,  are  in 
the  fame  Ratio  with  the  Meridional  parts  made  by  the  continual  addition 
of  Nat.  Secants. 

Therefore,  Take  half  of  each  of  the  given  Latitudes,  and  to  each  half 
add  450,  looking  the  Tangents  of  thefe  Arches  in  the  Table  of  Logar. 
Tangents,  the  difference  of  thefe  Tangents  divide  by  1263,  and  the 
Quotient  fhall  be  the  Meridional  minutes  or  miles,  or  if  you  divide  by 
3789.7,  the  Quotient  will  be  the  inlarged  Difference  of  Latitude  in 
Leagues. 


In 
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Example  1. 


In  the  firft  of  the  former  Example ,  Lat.  50°2o'? 

itsiis2$°  10' which  added  to  450 makes 70°  io'>  4428786 
the  Tangent  whereof  is,  ^ 

The  £  of  Lat.  43 0  1 5'  is  2 1 0  37'  7  which  added  to  ?  . 

45°  makes  66°  37'  £  the  Tangent  whereof  is,  J  3042940 


1263)  785846  (622  the 

280  Merid. 
278  Miles  as 

~  260  icfm- 


Example  2. 


Thei  of  Latitude  20°  17' South,  is  io°  8'  £  which? 

added  to  450  makes  55°8'£the  Logar.  Tan->  1570607 
gent  whereof  is,  3 

The £  of  the  Latitude  i8°  53'  is  90  26°  £  which? 

added  to  450  makes  54  26°  £  the  Logar.  Tan-f  1457970 
gent  whereof  is,  b 


1263) 


3028577 

50160 

123 

100 


(2397 
The  Miles 
between 
thefe  two 
Latitudes . 


11  66 


I.  The  Latitudes  and  Difference  of  Longitude  of  txvo  Places  given , 
to  find  the  Courjc  and  Difiance. 

Admit  the  Courfe  and  diftance  between  Teneriffd  in  Latitude  28°  20' N, 
and  Si .  Michael  (one  of  the  ..Azores  lfies)  in  Latitude  38°  00' N,  whofe 
Difference  of  Longitude  is  8°  48*  be  required. 


E  e 


Gcome - 
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Geometrically. 


to 


<28 

Miles. 

Litiiudi  38’ 

00' 

Litiiuie  28 

20 

9 

40 

6o 

580  Miles. 


Having  drawn  the  Meridian  IE  C,  and  laid 
694.4  Miles,  the  Difference  of  Latitude  enlarged 
from  FE  to  C,  and  on  IE  raifed  a  Perpendicular, 
prick  528  Miles,  the  Difference  of  Longitude 
on  IE  E,  from  IE  to  E,  and  draw  C  E,  then  prick 
580  Miles  the  true  Difference  of  Latitude  from 
C  to  A,  alfo  on  Araife  a  Perpendicular,  as  A  B, 
pricking  thereon  528  Miles  from  A  to  B,  and  draw 
CB. 


c 


Then  is  C  the  Ifle  Tetter  iff. i  B  St.  Michael  according  to  the  Plain  Chart , 
E  St.  Michael  according  to  the  true  Chart,  B  C  the  diftance  between  them 
on  the  Plain  Chart ,  C  E  the  inlarged  diftance,  and  C  D  the  true  diftance, 
BC  the  Rumb.  line  between  them  according  to  the  Plain  Cnart ,  CE  the 
true  Rumb -line ,  BC  A  is  the  Courfe  according  to  the  Plain  Chart ,  and 
ECjE  the  true  Courfe  according  to  ihe  Mercators  Chart ,  E  IE  is  the 
true  Difference  of  Longitude,  A  D  the  true  Meridian  diftance  or  Depar- 
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For  the  Courfe, 


Say, 

As  the  Difference  of  Latitude  enlarged  C  IE  6945  w. 


Is  to  the  Radius, 

So  is  the  Difference  of  Longitude  E  IE  528  m. 


ytrilb. 

2,8416097 

I  0,0060000 
2,7226337 


To  the  Tangent  of  the  true  Courfe  E  C  IE  37 a  15' 


12,7226339 

9,8810142 


Which  fheweth  the  Courfe  from  Teneriff  to  St.  Michael ,  to  be  3  -  points 
from  the  North  Weftward,  that  isNWby  N^W  or  neerer  N  Wby 
N  30  30'  Wefterly. 

For  the  Diftance. 

As  the  Cofine  of  the  Courfe  Ccf:  AL  E  C  IE  370  1 5'  9,9009 142 

Is  to  the  Difference  of  Latitude  C  A  580  miles  2,763  42  80 

So  is  the  Radius ,  10,0000000 

12,7634280 

To  the  true  Diftance  on  the  Rumb  CD  728.7  2,8625138 


But  by  meafuring  BC,  I  find  the  Diftance  according  to  the  ‘Plain 
Chart  784,  lo  that  the  Plain  Chart  fheweth  the  Diftance  more  than  it  is 
by  56  Miles,  and  the  Courfe  more  Wefterly  than  the  truth  by  almoft 
a  point,  and  the  Departure  a  great  deal  too  much. 

For  the  Courfe. 

Set  one  foot  of  the  Compaffes  in  694  4  on  the  Line  of  Numbers,  and 
extend  the  other  to  5285  then  keeping  the  fame  extent,  let  one  foot  on 
the  Tan  -ent  of  450  turning  the  other  backward,  and  it  will  fall  on  370  1 5' 
the  Courfe. 

For  the  Di fiance. 

Set  one  foot  in  52°  45'  of  the  Line  Sines,  and  extend  the  other  to 
the  fine  of  90°,  then  keeping  the  fame  extent,  let  one 
90°  foot  in  580  of  Lhe  Line  of  Numbers ,  and  turn  the 

37  15  ether  forward,  and  it  will  fall  on  728.7  the  Diftance 

- -  on  the  Rumb.  There  is  a  neerer  paffage  between 

52  45  thefe  two  Places,  which  is  by  the  Arch  of  a  Great 

Circle^  of  which  in  its  Place. 

This  Prof  option  is  firft  of  ufc  in  a  Voyage. 

E  C2 
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t  he  Latitude!  of  two  Placet,  and  their  Vifttute given,  to  find 
the  Courfe  and,  Difference  of  Longitude. 

A  Ship  from  the  Latitude  4»*  3°'  North  Sails  North  weftward_6o 
Miles,  ’till  (he  be  in  the  Latitude  43°  15-  1  demand  the  Courfe  «nd 
Difference  of  Longitude. 

31 


A 


c 


Geometrical 7y. 

Firlf  With  the  Difference  of  Latitude  and  Diftance  given,  delineate 
o  *  ,  according  to  the  third  Proportion  of  Plain  Sailing.  Then 

43  1S  produce  the  Meridian  and  RumbMnc  ,  and  lay  61 -4  the 
3°  Difference  of  Latitude  inlarged  from  C  to  IE,  Laftly, 
”  o  .  4.5  through  IE  draw  &  E  Parallel  to  B  A. 
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For  the  Courfe. 

As  the  Diftance  Sailed  CB  60  m. 

Is  to  the  Radius, 

So  is  the  Difference  of  Latitude  C  A  45  m. 

To  the  fine  Complement  of  the  Courfe  Ai  41°  if  7 
that  «  N  W  by  N  70  40'  Weffcrly.  $ 


*>7781513 

1  o,coooooo 
1,6532125 

11,6532125 

9,8750612 


For  the  Difference  of  Longitude. 

Firft,  Find  the  Meridional  Miles  in  the  Difference  of  Latitude,  which 
are  here  61.4. 

Then  lay, 

As  the  Radius ,  io,ocoocoo 

Is  to  the  Difference  of  Latitude  inlarged  C  7E  61.4  Miles ,  1 ,788 1 6  84 

So  is  the  Tangent  of  the  Courfe  t./lC4i02  5'  9? 9455354 

To  the  Difference  of  Longitude  in  Miles  IE  E  541.7.  X\ ,73  3-7038 

For  the  Courfe. 

The  extent  of  the  Compaffes  from  the  Diftance  Sailed  60  m.  to  the 
Difference  of  Latitude  45  m.  will  reach  (the  fame  way)  from  the  Radius 
to  the  fine  of  410  25’,  the  Complement  of  the  Courfe,  which  fubtrafted 
from  90°,  leaves  the  Courfe  required. 

For  the  Difference  of  Longitude. 

The  extent  from  the  Radius  t.  45°,  to  the  Tangent  of  the  Courfe  4 1°  25^ 
will  reach  from  the  Difference  of  Latitude  inlarged  6i.4w,  to  the  Dif¬ 
ference  of  Longitude  54.1 7  m. 


3,  Both 
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3.  Both  Latitudes  and  the  Courfe  being  given^  to  find  the  Dipnce 
J  and  Difference  of  Longitude . 

A  Ship  from  the  Latitude  50°  co'  North,  Sails  South  Eaft  by  South, 
’till  fhc  .he  in  the  Latitude  48°  54'  North,  1  demand  the  Diftance  Run 
an  J  thf  Difference  of  Longitude. 


Geometrically. 

cc'  ..Having  drawn  a  Meridian  line  C j E,  c lefer jbed  an  Arch, 
48  54  laid  thereon  the  Courfe ,  drawn  the  Rumb-hne  C  E ,  and 

- 7  railed  the  Perpendicular  B  A,  accord  mg  to  the  fccond  Cafe 

1  c(5  of  Tlain  Sailing ,  inlarge  the  Latitude,  and  lay  the  Dit- 

An  fercnce  of  Latitude  inlarged  101.5  m.  from  C  to  ana 
on  /E  raile  the  Perpendicular  &  E. 


66 


For 
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/’or  the  Difance, 

As  the  Co  fine  of  the  Courfe  3  3  s  45' 

Is  to  the  Difference  of  Latitude  C  A  66  m. 

So  is  the  Radius 


To  the  Diftancc  C  B  79.3 


9,911,8464  Ar, ilk . 

1,8195439 
1  o,oooocoo 

11,8195439 

1,8996975 


For  the  Difference  of  Longitude. 

As  the  Radius , 

Is  to  the  Difference  of  Latitude  inlarged  C  IE  1  o  1 . 5  miles , 
So  is  the  Tangent  of  the  Courfe  t.  C  3  30  45' 

To  the  Difference  of  Longitude  IE  E  67.8 


ic,ooocooo 

2,0064660 

9,8248926 

^1,83 13586 
!, 8313586 


4;  One 
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4.  One  Latitude,  the  Courfe  and  Difference  of  Longitude,  being  given, 
to  find  the  other  Latitude  and  the  Di (lance. 

Admit  I  Sail  from  Latitude  3  2°oor  North,  North  Eafl:  by  North  3" 
Eafterly  until  l  have  altered  my  Longitude  i°  3' ;  How  much  have  l  raifcd 
the  Pole,  and  what  is  my  Diftance  Sailed  ? 

Geometrically. 

Having  drawn  the  Meridian  C  IE,  deferibed  an  Arch,  pricked  thereon 
xo  the  Courfe,  and  drawn  the  Rumb-line  CE,  at  the  extent  63 

£0  3  of  the  equal  Parts  or  Miles,  draw  a  parallel  to  the  Meridian 

_ C  PE  as  F  E,  and  from  the  point  E  let  fall  a  perpendicular 

63  to  C  IE  as  E  FE\  then  add  to  the  meafure  of  C  iE  S4.3  m. 

the  Difference  of  Latitude  inlarged  the  Meridional  Miles 
330  11'  for  320  co' of  Latitude,  and  the  fum  looked  in  the  Table 

31  00  of  Meridional  Parts  gives  330  i  1' the  Latitude  fhe’s  arrived 

1  11  in. 

60  Laftly,  Subtract  thefe  Latitudes  one  from  the  other,  and 

the  difference  turned  into  Miles  prick  from  G  to  A,  through 
7  A  drawing  A  B  parallel  to  M  E. 


For  the  Difference  of  Latitude . 

As  the  Tangent  of  the  Courfe  the  Angle  C  36°  45' 

Is  to  the  Difference  of  Longitude  E  /E  63  miles. 

So  is  the  Radius 

T 0  the  Difference  of  Latitude  inlarged  C  IE  84.3 


9^731668 

L79934°S 

10,0000000 

11,799340$ 

1,9261737 


The  Meridional  Miles  anfwcring  to  3  2°  00'  of  Latitude  are  2028,4 

To  which  add  84.3 


Which  looked  in  the  T able  of  Meridional  parts  gives  the  Latitude  330  11'. 
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For  the  D  [fiance . 

At  the  Co  fine  of  the  Courfe  36°  45’ 

Is  to  the  true  ‘Difference  of  Latitude  A  C  7 1  Miles 
So  is  the  Radius 

To  the  Dijiance  C  B  88.7  Miles 


9?9°37701 

1,8512583 

IOjOCOOOOO 

1 1,8512583 
1,9474882 


5.  The  Courfe  and  Difiance  and  one  Latitude  being  given ,  to  find 
the  other  Latitude  and  the  Difference  of  Longitude . 

If  a  Ship  from  Latitude  530  30'  North,  Sail  South  Weft  by  South  60 
Miles  5  what  Latitude  will  fhe  then  be  in,  and  what  will  be  the  Difference 
of  Longitude? 
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Firft,  Protrattthe  Courfeand  Diftance  according  to  Cafe  firft  of  Tlain 
Sailing. 

Then  raeafure  the  Difference  of  Latitude  C  A,  and  that  meaiure  fub- 
tmet  (becaufe  fhe  deprefTcs  the  Pole)  from  Latitude  530  3  V, 
*1°  5o'  and  the  remainder  52°4c'isthe  Latitude  ihe’s  arrived  in. 
o  50  Thirdly,  by  the  Table  of  Meridional  Parts  find  the  in- 

— . -  larged  Difference  of  Latitude  as  formerly  directed,  and 

52  4°  prick  that,  viz..  3  3 . 2  from  C  to /E. 

Laftly,  On  IE  raifea  perpendicular  to  C  /L  as  IE  E,  and 
produce  the  RumbMne  B  C  ’till  it  meets  which  IE  E. 

For  the  Difference  of  Latitude . 


As  the  Radius, 

Is  to  the  difiance  Sailed  BC  60 miles. 

So  is  the  Cofinc  of  the  Courfe  53°45' 

To  the  Difference  of  Latitude  C  A  50  miles  or  minutes. 


1,7781512 

9,9198464 

J' 1,6979976 
1)6979976 


Which  fubtraaed  from  530  30'  leaves  520  40’  the  Latitude  required, 
the  difference  of  which  two  Latitudes  inlarged  is  83.2. 

For  the  Differ  erne  of  Longitude. 


As  the  Radius, 

Is  to  the  Difference  of  Latitude  inlarged  C  7E  8  3 .2  miles. 
So  is  the  Tangent  cf  the  Courfe  330  45' 

T 0  the  Difference  of  Longitude  IE  E  55.6  miles, 


1  o,ooocoeo 

1,9201233 

9,8248916 

^i,74S°159 
I>745°1 59 


For  the  Difference  of  Latitude. 

it  the  Gunter  Set  0nC  ^00t  *n  **inC  9°°’  anc^  cxtcn(^  t^ie  ot^er  t0  ^inc  °f  5^°  1 5*- 
Then  keeping  the  fame  extent  fet  one  foot  in  60  on  the  Line  of  Numbers, 
and  the  other  turned  backward  will  fall  on  50  Miles  the  Difference  of 
Latitude,  which  becaufe  fhe  depreffes  the  Pole,  fubtraft  from  530  30',  and 
the  remainder  5  0  40'  is  the  Latitude  the  Ship  is  in.  The  Difference  of 
which  two  Latitudes  inlarged  is  83.2. 


For 
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For  the  Difference  of  Longitude. 

Set  one  foot  of  the  Compaffes  in  the  Tangent  of  450  00',  and  extend 
the  other  to  the  Tangent  of  33°45':  then  keeping  the  fame  extent  fet 
one  foot  in  83.2  on  the  Line  of  Numbers,  and  turn  the  other  foot  back¬ 
ward  and  it  will  fall  on  55.6  m.  the  Difference  of  Longitude. 

There  be  feveral  other  Propofitions  of  Mercators  Sailing,  as 

6.  By  the  one  Latitude,  Diftance  Sailed,  and  Departure,  to  find  the 
Courfe,  Latitude  the  Ship  is  in,  and  the  Difference  of  Longitude. 

7.  By  the  Departure,  and  both  Latitudes  given,  to  find  the  Diftance 
Sailed,  Difference  of  Longitude  and  Courfe. 

8.  The  Courfe,  one  Latitude,  and  the  Departure  given,  to  find  the 
Diftance,  Difference  of  .  Latitude,  and  Difference  of  Longitude. 

But  thefe  being  of  no  great  ufe  1  ftiall  omit,  and  infert  two  or  three 
Propofitions  of  Sailing  under  a  Parallel  of  Latitude. 
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I.  The  Difference  of  Longitude  between  two  Places  both  in  one 
Parallel  or  Latitude  being  given,  to  find  the  Difiance  between 
them. 

If  a  Ship  Sail  in  the  Latitude  of  5i°3o'  ’till  her  Difference  of  Longi¬ 
tude  be  40  co' :  what  will  be  the  Diftance  Sailed  ? 

Geometrically. 

Geom .  Firft,  Draw  a  ftrait  line  A  C,  and  fetting  one  foot  of  the  Compares 

in  A  with  6o°  of  the  Chords  deicribc  the  Arch  N  P  M,  and  prick  thereon 
5 1 0  3 o'  the  Latitude  from  P  both  ways  to  N  and  M :  then  laying  a  Ruler 
from  M  to  N  mark  the  line  A  P  in  R,  afterwards  prick  A  R  from  R  to  L 
that  is,  double  A  R  and  alfo  A  P,  and  deferibe  the  Arches  LB,  CD  * 
Laftly,  Taking  8o  Leagues  from  the  Line  of  equal  Parts,  prick  Jt  from 
C  to  D,  and  draw  C  D,  and  D  A  and  B  L.  Then  is  A  the 
4°  co'  Pole,  AC  and  AD  two  Meridians,  DC  an  arch  of  the 

20  Equinoaial,  B  L  an  arch  of  the  Parallel  of  51°  3o'  Lati- 

- - —  tude,  AR  is  the  Cofine  of  the  Latitude,  AL  is  equal  to 

A  R  doubled  ,  and  A  C  is  equal  to  A  P  doubled  A  R 
n.r  r  ?nd  A  p,arc  d?llb'ed  not  of  neceffity,  for  the  8o  Leagues 
Difference  of  Longitude  might  have  been  laid  on  the  arch  P  N,  and  the 
diftance  meafured  by  an  arch  deferibed  on  AR}  but  for  conveniency  that 
owr  line  of  equal  parts  might  ferve  without  doubling,  halving  or  taking 
a  new  line.  & 


drub. 


Arithmetically. 

As  AC  the  Radius  or  fine  of  9o° 

10,0000000 

Is  to  A  L  the  Cofine  of  the  Latitude  <p  0  5  c/ 

So  is  the  Difference  of  Longitude  D  C  40  or  80  Leagues 

9,7941496 

1,9030900 

To  the  Difiance  in  that  Parallel  B  L  49.8  Leagues. 

-*'1,6972396 

L6972396 

By  this  Canon  was  the  Tabic  made  beginning  Pate 
of  Tables.  ^ 

100,  of  the  VoL 

Sj  the  Gmer 

90°  ocr 
5 1  30 

2.8  SQ 


oet  one  foot  on  the  line  of  9o°,  and  extend  the  oth 
to  the  fine  of  38s  30':  then  keeping  the  fame  extc 
ict  one  foot  in  80  on  the  Lost  of  Numbers,  and  tu 
the  other  backward  and  it  will  fall  on  tn  8  the  r 
ftancc.  L 


Se6t-4. 


2.  A  Difiance  in  any  Parallel  of  Latitude  being  given ,  to  find  the 
Difference  of  Longitude . 

If  a  Ship  Sail  49.8  Leagues  Eaft  or  Weft  in  the  Latitude  5 1°  30' :  what 
will  be  the  Difference  of  Longitude  ? 

Geometrically. 

Having  drawn  the  Meridian  A  C,  and  with  6o°of  the  Chords  deferibed 
the  arch  N  M,  and  pricked  the  Latitude  from  P  both  ways  to  N  and  M, 
made  the  mark  R,  doubled  AR,  and  A  P,  and  deferibed  "the  arches  CD, 
and  L  B  as  in  the  laft  Propofition :  take  49.8  Leagues  from  the  line  of 
equal  parts,  and  prick  it  from  Lro  B  and  draw  B  L  and  D  C. 


A 
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Arith. 


Arithmetically, 


As  AL  the  Cofine  of  51®  30'  the  Latitude 

Is  to  AC  the  Radius  or  fne  of  90° 

- So  is  the  Difiance  Sailed  B  L  49.8  Leagues 

6|o)  i4|o 

4‘ 00  To  the  Difference  of  Longitude  D  G  8  o  Leagues. 
Which  turned  into  degrees  is  40  00'. 


9,7941496 

10,0000000 

1,6972396 

11,6972396 

^9030900 


By  this  Canon  was  made  the  Tables  beginniug  Tape  94,  and  Pape  108  of 
the  Volumn  of  Tables. 

fy  the  Gunter.  Set  one  foot  in  the  fine  of  38°  30',  and>  extend  the  other  to  the  Radius 
or  fine  of  90%  then  keeping  that  extent  fet  one  foot  in  49.8  of  the  Line  of 
Numbers ,  turning  the  other  forward,  and  it  will  fall  on  80  the  Difference 
of  Longitude. 


A 
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3.  The  Difiance  Sailed  under  any  Parallel  of  latitude ,  and  the 
Difference  of  Longitude  being  given,  to  find  the  Parallel  or 
Latitude . 

If  a  Ship  Sail  Eaft  or  Weft  49.$  Leagues,  and  thereby  differ  her  Longi-  • 
tude  4  00' :  what  Parallel  or  Latitude  has  (he  Sailed  under  ?  6 

Geometrically. 

Having  drawn  the  Mfl'idian  AC,  and  with  60”  of  the  Chords  debited 
..  “nd  "',th  AC  (the  double  of  API 

4  t)0  defenbed  the  arch  D  C,  and  laid  80  Leagues  the  Dif- 

_ t° _ ArnCe  m  LonSltude  from  C  to  D  and  drawn  D C, 

80  r.„rPr!k,  L?'|l!,cs  thc  Diftaoce,  on  CD  from 

L  t°F,  ano  through  F  draw  a  Parallel  to  DA  as  F  Z, 

<r  •  a  •  l  then  withZC,  as  Radi  us,  ietting  one  foot  of  the  Com- 
paffes  mA,  wtth  the  other  deferibe  the  arch  B  L.  Laftlv  hil'eA  AL»1 
alinea,  right  Angles  thereto  as  N  M,  then  is  the  arch  P  Nor  P  M^cut  off 
by  this  line  equal  to  the  Latitude.  -  uc  0IT 


Arithmetically. 

As  the  part  of  the  ^^Equinoctial  CD,  80  Leagues,  the? 

Difference  of  Longitude.  £  1,9030900  jri;L 

Is  to  the  Semidiameter  of  the  ^EquinoUial  C  A,  the  Radius  ? 

or  fine  of  90°.  >  10,0000000 

S°tae  Pf'X  <he  rParA,kl  LB  49-8  Leases  the.  I 
Dijtance  Sailed.  ?*  1,6972396 

To  A  B  the  Semidiameter  of  the  Parallel ,  which  is  equal 7  1 1,6972396 

to  thc  Cofine  of  the  Latitude  S:  38°  30'.  c  9>794i496 

Ty  the  Gunter. 

The  Extent  of  the  Compaffes,  from  the  Difference  of  Longitude  80 
Leagues  to  the  Diftance  50  leagues,  will  reach  from  the  fine  of  90°  to 
b:  30  3°  the  Complement  of  the  Latitude. 

There  befeveral  other  of.  this  kind,  as 

Admit  two  Ships  under  thc  Equinoftial  100  Leagues  diftant  afunder 
and  they  Sail  bothdireftly  North  550  Leagues.  How  far  will  they  then 
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Two  Ships  in  Latitude  500  40'  North  diftant  50  Leagues  one  from  the 
other,  they  Sail  both  direttly  North  700  Leagues :  how  far  (hall  they 
then  be  Didant  afundcr,  &c  i 


Section  V. 

To  make  aMERCATORS  Chart. 

* 

f1-  V  "S  HE  Chart  may  be  made  either  General  for  the  whole  World, 
H  or  Particular,  for  fome  certain  part  thereof. 

1  He  that  underftands  the  making  of  the  one  cannot  be 

JSL  ignorant  how  to  proceed  for  the  other,  therefore  I  (hall 
only  rhew 

To  defer ibe  a  Particular  Chart,  (or  fome  certain  Number  of  Degrees 
of  Longitude,  and  Latitude  1:  ore  or  ids  acceding  as  a  Voyage  (hall 
require. 

Let  it  be  required  to  gra  re  1  t  r-t  for  a  Voyage,  between  the  Pa¬ 
rallels  of  4+0  arid  jd  of  NT  L  .  ude,  and  to  contain  6°  of  Lon¬ 
gitude. 

Fiift,  Draw  the  North  and  h  F  inc  A  B,  and  crofs  it  at  right  Angles 
in  the  point  A,  with  another  r-ght  line  A  D,  reprelenting  the  Parallel 
of  4^°. 

1  hen  taking  1  or  10  from  any  line  of  equal  parts  or  Diagonal  Scale, 
prick  it  on  A  D  fix  times  from  A  to  D  for  the  6°  of  Longitude,  mark¬ 
ing  them  1,  2,  3,  &c.  As  in  the  Draft,  fubdividing  each  of  thefe 
Degrees  into  ten  equal  parts  which  will  be  6'  each,  and  afterwards  through 
A,  draw  AB  Parallel  to  DC. 

Secondly,  Look  in  the  Table  of  Meridional  parts,  for  the  parts  anfwer- 
ing  to  both  Latitudes, 

*s5°C?  34745 

Againd  <  >  are  -c 

£44  S  O9459 

528.6  the  Difference. 

The  Difference  of  thefe  Numbers  anfwering  to  both  Latitudes,  viz.. 
528.6  Miles,  take  from  the  Diagonal  Scale  and  prick  on  the  Meridians  from 
AtoB,  and  from  D  to  C,  and  draw  BC,  the  Parallel  of  50°  of  Latitude, 
io  are  both  the  extream  Meridians  and  Parallels  drawn. 


Thirdly, 
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Thirdly,  Through  1,2, 3, 4,  C rc.  of  the  Line  A  D  draw  Parallels  to 
A  B,  which  will  be  the  Meridians  of  the  Chart.  Now  if  you  have  a 
Meridian  Line  anfwerablc  to  the  equal  parts  ufed  ,  as  there  is  one  on  the 
Gunters  Scale,  it  is  but  transferring  the  Divilions  thereof  to  the  Meridian 
A  B,  either  by  laying  the  edge  of  the  Scale  that  has  the  Meridian  Line 
graduated  on  to  the  Meridian  A  R,  or  taking  them  with  the  Compafles^c. 
and  through  tirefe  points  45  46°,  47%  c rc.  of  the  Meridian  A  13  drawing 
Parallels  to  A  D,  and  the  Chart  is  compleatly  graduated. 

Elfe  taking  out  of  the  Table  of  Meridional  parts  the  Numbers  for  Lati¬ 
tude  440,  _  and  any  other  Degree  you  have  a  mind  to  prick  down,  fubtradP 
them  one  from  the  other,  and  the  Difference  taken  from  the  Diagonal  Scale 
lay  from  A  upwards. 


S47°? 

Thus  the  parts  for  >  are  < 

A 4-  S  z? -29459 

256.9 

The  Difference  256.9  prick  from  At047°,  f°  proceeding  for  the  reft, 
even  the  fubdivifions  alio. 

If  the  two  extream  Latitudes  be  one  South,  and  the  other  North,  that 
is  not  both  in  one  Hemilphere,  then  add  the  Meridional  parts  of  both 
Latitudes  together,  and  the  Sum  pricked  on  the  North  and  South  line 
gives  the  length  of  the  Chart.  You  may  delcribe  a  Compafs  in  feme 
convenient  place,  and  draw  the  Rumb- lines  as  in  the  firft  draft. 

Laftly,  On  the  out  fide  of  DC,  make  another  line  of  equal  parts  XZ, 
whereof  each  degree  may  be  twice  as  large  as  a  degree  of  Longitude, 
and  divide  and  graduate  it  as  you  fee  in  the  draft,  I  call  this  line  the 
jijfifiant. 

Sometimes  the  line  A  D  muff  be  ufed  as  a  line  of  Leagues,  and  then 
will  this  Ajfiftam-line  be  of  ufc  and  not  elfe. 


To  lay  down  a  Place  z  or  make  a  prick  on  the  Chart . 

To  lay  down  a  Place  by  the  Conrfc  a?id  Difiance. 

Admit  you  have  Sailed  from  A,  a  place  in  Latitude  440  North,  48 
Leagues  North  Nm*th  Weft,  and  it  be  required  to  prick  the  place  the 
Ship  is  in. 

Take  48  Leagues  out  of  the  line  of  Longitude  A  D,  and  enter  it  on 
the  fecond  Rumb  or  North  North  Weft  line  from  A  to  a,  the  neareft 
diftance  from  a  to  AD  prick  in  the  nMffifiantline  from  X  to  b ,  and  it 
(hews  that  the  Ship  is  arrived  at  the  end  of  48  Leagues  Sail  in  Latitude 
46°  14'  to  which  Latitude  looked  on  the  Meridian  A  B,  fet  the  Let¬ 
ter  I. 

G  g 


Secondly, 
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Secondly,  Through  the  point  I,  draw  the  Parallel’  of  Latitude  I  E, 
and  where  that  cuts  the  Rumb-line  as  at  C  is  the  place  the  Ship  is  in.  ’ 

To  lay  down  a  Place  by  its  Latitude  and  Longitude. 

Draw  a  Meridian-line  at  the  given  Longitude  of  the  Place,  and  a 
Parallel  of  Latitude  at  the  Latitude  given,  and  the  point  where  this 
Meridian  and  Parallel  cut  one  the  other  is  the  Prick  reprefenting  the 

By  the  Courfe  and  Latitude  to  lay  down  a  Place ,  or  make  a  Frick. 

Admit  from  C  a  place  in  Latitude  46°  14',  I  Sail  North  Weft  by  North 
’till  I  am  in  Latitude  48°  6',  and  would  prick  the  Place  of  the  Ship, 

At  48°  6'  of  the  Mcridian-linc,  I  draw  the  Parallel  of  Latitude  e  e 
and  through  C,  I  draw  a  Parallel  to  the  North  Weft  by  North  Rum!) -line 
as  c  z,  and  where  that  cuts  the  Parallel  eg,  as  at  i  is  the  Ships  Place. 

What  has  been  done  thus  by  drawing  lines,  may  be  performed  by  the 
interfeftion  of  two  imall  arches  or  lines,  and  a  Ruler,  without  drawing 
long  lines  through  the  Chart :  for  a  Ruler  will  lupply.  lines  without 
drawing  them. 

find  the  Latitude ,  Longitude ,  Courfe  and  Dijlance  between  any 
two  r laces  already  laid  down  in  the  Chart. 

To  find  the  Latitude. 

Take  with  the  CompalTcs  the  neareft:  diftance,  between  the  given  Place 

r,  and  fome  Parallel  of  Latitude  as  A  D :  then  fetting  one  foot  of  the 
Compares  on  the  end  of  that  Parallel  as  at  A,  apply  that  extent  to  the 
graduated  Meridian,  the  right  way,  (viz.  that  way  that  the  Place  lyeth 
from  the  Parallel)  and  the  other  foot  will  fticw  at  I,  the  Latitude  of  the 
Place. 

To  me  afar  e  the  Longitude  or  rather  Lijftrcxee  of  Longitude. 

Take  with  the  Compares  the  neareft  diftance,  between  the  given  Place 
c,  and  iome  Meridian  as  A  B  :  then  fetting  one  foot  on  the  end  of  that 
Meridian  A,  apply  that  extent  to  the  graduated  Parallel,  and  the  other 
loot  will  fhew  the  Difference  of  Longitude,  that  the  place  e  is  from  that 
Meridian  A  B. 

To  find  the  Courfe  between  any  two  Places  in  the  Chart. 

Lay  a  Ruler  over  the  two  Places  as  c  /,  fee  what  Rumb-lme  runs  Pa- 
iadcl  thereto  as  A  /,  and  that  fnews  the  Courfe.  But  if  the  Rumb-line  s 
be  not  drawn,  take  60  from  the  Chords,  and  fetting  one  foot  in  0  where 
the  Ruler  cuts  iome  Meridian,  deferibe  the  oblcure  arch  p  which 

meafured 
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meafured  on  the  line  of  Rumbs  on  the  :Scale,  (hews  the  Courfe  3  Points 
from  the  Meridian,  w,  North  Weft  by  North. 

To  meafure  the  Dijlanse  between  two  Places. 

If  the  two  Places  differ  only  in  Latitude,  the  Difference  of  Latitude  is 
the  diftance  between  them. 

If  the  two  Places  are  both  in  the  fame  Latitude,  take  the  diftance  be* 
tween  them,  and  apply  the  Compaffes  to  the  graduated  Meridian,  one  foot 
(landing  as  much  above  the  Latitude  as  the  other  below,  the  degrees  inter¬ 
cepted  is  the  diftance,  or  rather  thus : 

Take  a  degree  of  the  Meridian-line  at  that  Latitude,  and  turn  it  between 
the  two  Places  by  a  ftrait-Iine,  and  lb  often  as  you  (hall  find  that  length 
between  the  two  Places,  fo  many  lcore  Leagues  is  the  diftance  between 
them. 

If  two  Places  differ  both  in  Latitude  and  Longitude,  take  their  Dif¬ 
ference  of  Latitude  in  degrees  from  the  line  A  D,  and  laying  a  Ruler  upon 
the  two  Places,  apply  one  point  of  the  Compaffes  lo  to  the  edge  of  the 
Ruler,  -hat  the  other  turned  about  may  juft  touch  fome  Eaft  and  Weft- 
line  crofted  by  the  Ruler,  then  take  the  diftance  by  the  edge  of  the  Ruler, 
from  the  Place  where  the  Compaffes  relied,  to  the  Place  where  the  Ruler 
croffes  the  faid  Eaft  and  Weft-line,  that  extent  meafured  on  the  line  A  D, 
(hews  the  degrees  or  fcores  of  Leagues  between  the  two  Places. 

T '0  keep  a  Mercator-account  of  the  Ships  Place  daily  by  the  cbfervcd 
Latitude ,  and  the  Courfe. 

Admit  a  Ship  Sail  from  A,  a  Place  in  Latitude  North  440  go',  North 
by  Weft  till  fhe’s  arrived  in  the  Latitude  4  40  30',  and  from  thence  North 
Weft  by  North  ’till  in  the  Latitude  450  18',  and  afterwards  North  Weft: 
by  Weft  ’till  fhe  fall  in  Latitude  46 5 :  what  is  the  Difference  of  Longitude, 
and  alio  the  Courfe  and  diftance  made  good  from  the  firft  Place  of  Depar¬ 
ture  ? 

Firft,  Draw  the  Parallel  of  440  30'  Latitude,  and  where  it  cuts  the 
North  by  Weft,  or  firft  Rumb-line  from  the  Meridian  as  at  c  is  her  place 
on  that  Rumb.  Then  draw  the  Parallel  of  450  18'  of  Latitude  d  e,  and 
continue  the  North  Weft  by  North  or  third  Rumb -line  ’till  it  cuts  it  in/-* 
then  through  c  draw  a  Parallel  to  the  Rumb-line  A /  as  eg,  the  pointy 
where  it  cuts  the  Parallel  of  Latitude,  is  the  place  of  the  Ship  at  the  end 
of  her  North  W'eft  by  North  Courfe. 

Thirdly,  Draw  the  Parallel  of  46  of  Latitude,  and  continue  the  North 
Weft  by  Weft  Rumb-line  ’till  it  cut  it  in  h ,  and  through  g  draw  a  Parallel 
to  A  h  as  gif  lb  is  i  her  place  at  laft.  Now  taking  i  J^,  and  applying  it  to 
AD  you’l  find  fhe’s  20  20'  Longitude  Weft  from  A,  and  by  laying  a 
Ruler  oyer  A  and  i,  you  will  find  by  comparing  it  with  the  RunA-lines9 
Gg  2  Ihe 


""  .. 

3  Of  Navigation.  Chap.  VI. 

(he  has  made  a  North  Weft  by  North  Courfe  half  a  point  and  better 
Wefterly. 

Arithmetically. 

Ai:b.  It  may  be  performed  by  the  third  Cafe,  or  Propofition  of  Mercators 
Sailing. 

This  way  of  keeping  an  account  of  a  Voyage,  is  not  contemptible,  in 
parts  where  there’s  a  certainty  of  a  clear  Heaven  to  obferve  in>  fo  that 
care  be  taken  ftill  to  rectify  the  Compafs,  keep  her  fteer  fteady,  Lec-way 
allowed  for,  and  the  Currents  trved  once  a  day,  all  which  trouble  is 
pretty  well  recompenccd  in  the  omitting  the  continual  keeping  an  account 
of  the  Diftance. 

Eut  it’s  objefted  that  bccaule  there  is  no  way  of  examining,  or  dis¬ 
covering  whether  any  error  be  in  the  account  or  not,  unlefs  lome  lmalt 
glimpfe  from  the  Variation,  and  if  cliicovercd  yet  here’s  no  way  of  cor- 
rcOing1  it,  until  feme  way  be  found  for  oblerving  the  Longitude 
(after  which  this  will  be  the  heft  and  only  way)  it’s  not  a  iafe  method  to 
rely  on. 

To  which  I  anfwcr,  that  if  an  account  of  the  Ships  way  be  kept,  alio 
the  correction  may  be  made  by  that,  but  then  it  will  be  better  to  keep  the 
whole  account  by  her  courfe  and  diftance,  and  correft  by  the  obferved 
Latitude  like  as  in  Plain  Sailing,  and  as  follows. 

To  keep  a  true  account  of  the  &hips  place  daily ,  by  her  Courje 
and  Dijlance. 

Suppofe  a  Ship  Sail  from  A  in  North  Latitude 44"  00',  North  North 
Weft  60  Leagues  or  7  80  Miles,  then  Weft  Nortff  Weft:  30  Leagues  or 
90  Miles,  afterwards  North  by  Weft  half  a  point  Wefterly  20  Leagues 
or  60  Miles:  what’s  the  Latitude  (he’s  in,  the  Difference  of  Longitude, 
Courfe  and  Diftance  (he  has  made  good  ? 

Geometrically. 

Geom.  Taking  60  Leagues  from  the  line  A  D  prick  them  on  the  North  North 
Weft:  line  from  A  to  w,  and  taking  the  neareft  diftance  to  AD,  and  ap¬ 
plying  it  to  the  line  XZ  you  will  fee  fhe’s  in  Latitude  46®  48'  :  then 
drawing  the  Parallel  of  Latitude  46°  48',  and  producing  the  North  North 
Weft  line,  they  will  meet  in  m  the  firft  point. 

Secondly,  Through  m  draw  a  Parallel  to  the  Weft  North  Weft  line, 
a?  m  fiy  and  lay  thereon  30  Leagues  from  wto  e,  and  taking  the  neareft 
diftance  from  0  to  the  Parallel  of  46°  48'  Latitude^,  fet  it  on  the  AJftftant- 
line  from  p  to  r  which  fbews  you  are  now  in  Latitude  47°  22',  and  drawihg 
the  Parallel  of  42°  22'  Latitude  where  it  cuts  mo)  as  at  is  her  place  on 
the  Charts  at  the  end  of  the  fccond  Courfe. 


Thirdly 
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Thirdly,  Through  n  draw  a  parallel  to  the  North  by  Weft  £\\  efterly 
Rttmbdi»c\  and  prick  thereon  20  Leagues  from  n  to  .f,  and  taking  the 
neaveft  diftance  from  s  to  nw  the  Parallel  of  4.10  zi'  Latitude,  apply 
it  to  the  is* fflflant-line  from  r  to  n,  which  fhews  the  Latitude  now  to 
be  48°  2  o'. 

Laftly,  Draw  the  Parallel  of  48°  20',  and  where  it  cuts  ns  as  at  t  is 
the  Ships  place  at  the  end  of  this  third  Courfc.  Thus  mull  they  be 
proceeded  with  if  more.  Now  find  the  Longitude  of  the  point  t 
bv  the  former  direftions,  and  a  lib  the  CouiTe  and  Diftance  made  good 
from  A. 


By  the  Tables  Page  59,  and  108,  of  the  Volumn  of 
'TABLES. 

Arithmetically . 
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! 
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i  lo  22  15 

The  Difference  of  Longitude.  403  26 


Having  drawn  feveral  Columns,  and  entree!  therein  the  Courfes  and 
Diftances,  Departures  and  Alterations  as  directed  before  in  a  fP lain  Chart 
Traverfc ,  and  as  you  fee  in  this  fpecimen,  by  adding  or  fubtrafting  the 
Northings  or  Southings  according  as  the  Latitude  increafeth  ordiminUh- 
eth,  find  the  feveral  Latitudes  putting  them  in  another  Column. 


Then 
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Then  enter  the  Table  (beginning  Pa^c  108  of  the  Volt.  of  Tables) 
with  the  refpettive  Latitude  in  the  Left  Column,  and  the  Departure  on 
the  head,  and  the  Degrees,  Minutes, and  Seconds  thence  taken  put  in  the 
Column  under  Difference  of  Longitude. 

Laftly,  Collett  all  the  Eaft  differences  into  one  fum,  and  the  Weft 
differences  into  another,  then  fubftratt  thefe  fums  the  one  from  the  other, 
and  the  Remainder  is  the  Difference  of  Longitude  in  Degrees,  Minutes 
and  Seconds. 

Note  that  when  you  cannot  find  the  whole  Departure  at  once,  you  muft 
take  it  out  at  twice  or  thrice,  as  you  was  dire&ed  to  do  with  the  diftances 
in  the  Plain  Chart  Traverfe. 

Thus,  looking  46°  Latitude  in  the  Left  Column  of  the  Table,  and 
60  (the  Articular  part  of  the  Departure  68  miles  87  parts')  on  the 
head,  in  the  Angle  of  meeting  I  find  i°  26'  22",  and  under  (  8  m.  87  par. 
or  inftead  thereof)  pm.  is  o°  12/  57.",  the  fum  of  thefe  two  makes 
i°  39'  19"  the  Difference  of  Longitude  made  in  the  firft  Courfe.  Then 
looking  470  of  Latitude  in  the  left  Column,  and  80  on  the  head  of  the 
Table,  I  takeout  i°  57'  18",  and  under  three  miles  and  againft  470  Lati¬ 
tude  I  find  c°  4'  24",  their  fum  20  (4a"  is  the  Difference  of  Longitude 
in  the  fecond  Courfe. 

Afterwards  looking  48 13  Latitude  in  the  left  Column  and  10  m.  on  the 
head  of  the  Table  I  findo°  14'  57",  and  under  5  (which  I  take  inftead  of 
4 *».  57  par.)  againft  48°  Latitude  I  find  o°  7'  28",  the  fum  o°  22'  25" 
is  the  Difference  of  Longitude  in  the  third  Courfe.  And  thus  muft  I  have 
proceeded  if  there  had  been  more  Courfes. 

Now  feeing  my  Differences  are  all  of  one  name,  viz,,  all  Weft,  I  add 
them  all  together,  and  the  fum  40  03'  26"  is  the  whole  Difference  of  Lon¬ 
gitude  made  in  this  Traverfe. 

A  fccond  Example. 

Admit  a  Ship  Sail  from  Latitude  5  30  North,  firft  South  South  Weft  1 2 
Miles,  then  South  Weft  by  South  17  Miles,  South  Weft  23  Miles,  Weft 
South  Weft  1 8  Miles,  and  Weft  15  Miles:  afterwards  South  by  Eaft  8 
Miles,  South  Eaft  by  South  2  7  Miles,  Eaft  by  South  30  Miles,  and  Eaft 
19  Miles.  The  Difference  of  Longitude,  Courfe  and  Diftance  is  re¬ 
quired. 


Courfes 
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6  o  02  30. 

7  o.  24  36 

8  o  46  47 

9  o  30.  18 

1  4+  J 1  Ea(l  Long, 


1  o  7  37 

2  o  15  30 

3  o  26  34 

4  o  27  1 1 

5  o  ^4  3i 

1  41  23  Weft  Long. 


Having 
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Having  made  feveral  Columns  and  Tabulized  the  Courfes  and  Diftances 
as  before,  and  by  making  Entries  therewith  in  the  firft  Traverfe  Table 
beginning  Tage  59  of  the  Tables,  found  the  Alterations  of  Latitude 
and  Departures,  and  by  adding  or  fubtra&ing  found  the  Latitudes  all  as  in 
the  laft  Example,  then  enter  the  Table  Page  108  with  the  Departure 
and  Latitude,  and  take  out  the  Differences  of  Longitude  as  in  the  firft 
Example. 

But  fome  think  it  enough  once  a  week  to  transfer  their  account  to  the 
True  Chart ,  keeping  it  daily  by  the  Plain  Chart,  luch  may  take  their  whole 
weekly  Eafting  or  Wefting,  and  their  middle  Latitude,  and  by  entring 
the  Table  Page  108  readily  take  out  their  Longitude. 


Of  Currents  and  how  to  allow  fir  them  in  your  account . 

If  a  Current  fet  dircftly  againft  a  Ship  in  her  Courfe,  it  IefTens  her 
Diftance  Sailed  by  lo  much  as  is  the  drift  or  race  of  the  Current  in  the 
fame  time 

If  a  Current  run  diredl  with  the  Courfe  a  Ship  Sails,  it  will  augment 
her  Diftance,  by  lb  much  as  is  the  drift  of  the  Current  in  the  fame 
time. 

If  a  Current  thwart  the  Ships  Courfe,  it  not  only  augments  or  dimi- 
nilTieth  her  diftance  but  makes  her  err  in  her  Courfe,  fo  that  without 
knowing  where  they  are  (which  I  fhall  at  the  end  of  this  part  (hew  how  to 
find  J  and  when  found  take  care  to  prevent  the  errors  that  would  proceed 
from  them,  by  allowing  for  them  in  the  Reckoning,  you  may  in  Sailin'* 
to  fome  fmall  lone  l find,  be  at  luch  a  Iofs,  that  you  may  not  know  which 
way  to  Steer,  as  it  has  happened  to  feveral.  To  avoid  this  it  is  ulual  nowr 
not  to  make  directly  for  luch  1  [lands :  butto  get  into  the  Latitude  thereof 
while  they  are  certain  whether  they  be  to  the  Eaftor  Weft  of  it *  and 
then  keep  in  that  Latitude  Sailing  diredlly  Eaft  or  Weft  according  as  the 
Place  licth,  .'diligently  looking  out  for  it  till  they  get  fight  thereof. 

But  in  long  Voyages,  where  there  can  be  no  fuch  groping  for  Land 
every  few  days  without  quite  fpoiling  their  Voyage  ,  yet  muft  crofs 
many  Currents  and  keep  a  continued  account  for  many  weeks  together, 
there  muft  be  skill  to  allow  for  the  Current  upon  any  Rumb  whatever, 
lb  that  by  Oblerv ition  of  your  Latitude,  you  might  have  by  computation 
your  true  Longitude. 


Admit 
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Admit  a  Ship  fail  from  Latitude  40’  00' North  36  hours*  fh-n- 
Eaft  48  n,i!es  then  North  by  Eaft  574Mte, 

towards  the  North  onem.ie  an  hour;  what  Latitude  is ihc  arrived  in,  an5 
what  Diftance  and  Difference  of  Longitude  has  (he  made  ? 


r  an  r-  T5  ,  ^Uirenr>  tnesmp  ihould  be  at  the  end  of  her 
Currentrfand  !tat^ude+0°  »’> t0  "’hich  add  2°  miles  for  the  drift  of  the 
dU  ,rn,,’n  d  h  fum  15  +°  P  Vthc  tlw  Latitude,  with  which  and  the 

dI^e^U^m'e"Jt!-^e  *c8’  *0U  wil1  find  the 

tofh?rnrarriI?e*enid  °-f  feCOnd  ^  fhould  bc»  without  regard 

r  ,  nn  Aln  Lari^'  41  4-/;  but  adding  thereto  the  drift  of  the 
Cui rent  mi6  hours,  ,5',  thefi.m  42°o5'  is  the  true  Latitude  (he’s 
in,  \M.n  wmch  and  the  dep-  rturc  un.  up.  enter  the  faid  Tabic  again 
and  you  will  find  the  difference  of  Longitude  anfwering  thereto  o°.  1 4'.  41% 
which  added  to  o  43'  43",  ™keso°  5S'  2+"  the  true  difference  of  ion- 

fnwino  mrthlS  36i°lfia,!’ the  Currcnt  all°wedt  but  without  aL 
losing  for  the  Current  Jehad  been  but  in  41°  29'  of  Latitude,  and  had 
made  but  058  00'  difference  of  Longitude:  and  if  the  Current  had 
been  allowed  yet  the  account  kept  by  the  Plain  Chan,  (he  would  have 

been  nevcrthelels  m  Latitude  42°  05',  but  her  difference  of  Longitude 

would  have  been  but  44'.  If  the  Current  had  fer  directly  South  you  muft 
h;'CiUl^dnthc;clr,ft0f  thc  Current  from  the  differences  of  Latiu.dp, 
it  it  had  fet  Eaft  die  drift  thereof  muft  have  been  added  to  the  Departure, 
bccaufc  (lie  makes  Eaft  Departure,  &c.  * 

Admit  between  July  the  27 th  at  noon,  and  noon  thc  lath,  a  Ship  fail 
from  Latitude  450  00'  North,  firft  6  hours  North  27  minutes  cr  miles, 
H  fccondly 
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iccondly  .  7  hours  North  North  Eaft  35  mile's  or  minutes,  ten  hours  Weft 
North  .Weft  48  miles,  .afterwards  9  hours  Weft  by  North  50  miles,  then 
again  ten  hours  North  Weft  53  miles,  and  laftly  fix  hours  Weft  38  miles, 
crofting  a  Current  that  lets  North  Eaft  half  a  knot,  a  lmall  gale,  fmooth 
water,  and  little  or  no  Variation;  what  is  the  true  Courfe  and  Diftance, 
and  difference  of  Longitude  Ihe  has  made,  and  the  Latitude.fiieisnowin  ? 


Of,  Navigation*. 


Chap.  VI. 


Hours. 
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aSS' by  the  firft  Cali  of  find  the 
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Suppofe  a  Ship  fail  in  48  hours  from  Latitude  45°oo'  North,  firft  6 
hours  North  by  Eaft  27  miles  or  minutes,  fecondly  7  hours  North  Eaft  bv 
North  35  miles,  10  hours  North  Weft  by  Weft  48  miles,  afterwards  l 
hours  Weft  North  Weft  50  miles,  then  again  10  hours  North  Weft  by 
North  53  miles,  and  laftly  6  hours  Weft  by  North  38  miles,  the  Compaft 
Varying'  r  Point  from  the  North  Eaftward,  and  crofting  a  Current  that 
fets  North  Eaft  by  Eaft  half  a  knot,  a  finall  gale  and  fimeoth  water  •  what 
is  the  true  Courfe  and  Diftance  and  Difference  of  Longitude  flic  has  made 
and  the  Latitude  file  is  now  in  ?  ? 

Cmfit.  ccrmljl  .  D  U'to, -.of, La,.  ,b,  D iff.  of 

2  tty  the  for  tat  ion.  5  ■>  *  ?  *j  Lari,  \ships  in.  Longitude. 
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— - _ _ _  T>i{f.  of  Long.  Weft.  3  23  09 

If  fhe  had  made  any  Lee- way,  it  ought  to  be  allowed  on  each  fingle 
Courfe,  juft  as  the  Variation  is  here. 

H  z  fomc. 
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Some  think  it  well  enough  to  keep  their  daily  account  according  to  the 
Plrti/i  Chart,  and  to  transfer  it  to  the  True '  hart  once  a  week :  fuch  may 
take  their  whole  weeks  Eafting  or  Wefting  and  their  middle  Latitude, 
and  by  entring  therewith,  the  laid  Table  page  108,  readily  take  out  their 
Longitude. 


Section  VI. 

Of  Olfervatm  and  the  life  of  Infir  aments. 

Eleftial  Obfervation  is  founded  on  thefe  two  principles. 

1.  That  when  many  Circles  are  Concentrick,  the  lines  drawn 
from  the  Center  to  the  circumference  divide  them  all  in  the 
fame  manner,  as  in  Examples  If  the  Circles  DBEj  FG  R  be 
deferibed  from  the  fame  center  H,  and  the  lines  HE  D,  HG  A 
drawn,  the  Arches  D  A,  F  G  fhall  be  like  Parts  of.  the  Circumferences*, 
and  contain  a  like  number  of  Degrees. 


B 


2.  That  the  Terraqueous  Globe  orMafs  of  Earth' and  Water  we  live  on, 
compared  with  the  Sphere  of  the  Sun  ( or  rather  Earths  orbit )  is  of  no 
fcnfible  quantity,  but  only  as  a  prick  or  meer  point  in  refpett  thereof, 
?.nd  confequently  that  any  point  on  the  Earths  furface  may  very  well  be 
accepted  for  its  Center,  as  alfo  for  that  of  the  Heavens  3  therefore,  is  the 
Center  of  every  Inftrumentlubftituted  Center  of  the  Heavens. 

This  being  fuppofed,  I  fay,  that  a  Circle  divided  into  360  equal  Parts 
or  Degrees,  is  the  firft  and  raoft  natural  Inftrument  of  all  others,  and 
is  commonly  called  an  Aftrolabe ;  but  is  not  always  the  moft  convenienteft 
for.  the  Navigators  ufc,  becaufe  of  the  inftability  of  the  Ship,  yet  it’s  irv- 
calm  weather  and  between  the  Tropickd  where  the  Sun  comes  near. the 
Zenith?  no  contemptible 'Inftrument ,  si  made  and  poifed  as  they  ought 
go  be3  and  as  I  have  feen  fomc£.  Th$  - 
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The  Figure  of  the  Aftrolabe. 


The  Vcfcription  and  ufe  of  the  Fore -faff  or  Crofs -ftaff. 

The  Fore-ftaff  confifts  of  a  ftrait  fquare  graduated  ftaff,  and  four 
Croffes  or  Vanes,  fas  the  figure  A,)  the  fir  ft  and  fhorteft  is  called  the 
Ten-crofs  or  Vane,  and  belongs  to  that  fide  of  the  ftaff,  where  the  Divifions 
begin  at  about  three  Degrees  proceeding  towards  the  eye  for  flat)  end  to 
10  Degrees,  fometimes  the  Thirty  Crojs  is  fo  made,  as  that  the  breadth 
thereof  ferves  inftead  of  this  Ten  Crofs. 

The  next  longer  is  called  the  Thirty  Crofs  or  Vane,  and  belongs  to  that 
fide  of  the  ftaff  where  the  Divifions  begin  at  10  Degrees,  and  end  at  30 
Degrees,  and  this  is  called  the  thirty  fide  :  half  the  length  of  the  Thirty 
Vane  will  reach  on  this  Thirty  fide  from  30  Degrees  to  230  52’,  and  the 
whole  length  from  30  Degrees  to  190  47  V 
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The  ‘next  longer  is  called  the  fixty  Crofs  or  Vane,  and  belongs  to  that 
fide  where  the  divifions  begin  at  20  Degrees  and  end  at  6 o°,  and  is  called 
the  60  fide.  The  length  of  this  Crofs  will  reach  on  this  fixty  fide  from 
6*0  Degrees  to  30  Degrees.  J 

The  longeft  Crofs  is  called  the  ninety  Crofs^ and  belongs  to  that  fide  where 
the  divifions  begins  at  30  and  end  at  90,  and  is  called  the  ninety  fide  of  the 
Staff:  fometimes  thefeveral  fidesof  the  Staff  are  numbred  alio  with  their 
Complements  to  90  in  frnall  figures. 

The  ufe  of  the  Forejlajf, 

The  chief  ufe  is  either  to  take  the  Altitude  of  the  Sun  or  Stars,  or  the 
diftance  of  two  Stars,  and  the  10,  30,  62  and  90  Croffcs  arc  to  be  ul'ed 
at  cording  as  the  Altitude  or  Diftance  is  greater  or  leffer,  that  is,  if  it  be 
lets  than  10  Degrees  ure  the  TenCrofs ,  if  above  ten  but  lefs- than  thirty, 
the  ti.'rty  Crofs  and  if  above  30  but  lefs  than  fixty  Degrees,  ufe  the  fixty 
Crofs ,  above  which  this  is  not  fo  convenient  for  ufe  as  other  InftrumentSo 


To  Ob  few  e  an  Altitude. 

Plate  the  flat  end  of  the  f,  taff  to  the  out  fide  of  your  eye  as  neer  the  g 
eyeasyoucan,  not  to  hinder  your  fight,  and  look  at  the  upper  end  of  the  * 

Crofs  for  the  Center  of  the  Sun  or  Star,  and  at  the  lower  end  for  the 
Horizon ,  if  you  fee  the  sky  inftead  of  the  Horizon,  draw  the  Crols 
a  little  nearer  to  your  eye.  but  if  you  fee  the  Sea  inftead  of  the  Horizon, 
put  the  Crofs  a  little  farther  from  your  eye,  and  fo  continue  moving  and 
removing  the  On ’till  you  fee  cxattly  the  Sun  or  Stars  Center  by  the 
top  of  the  C  ofs ,  and  the  Horizon  oy  rhe  lower  end  thereof.  The  Degrees 
andminutes  cut  by  the  inner  edge  of  the  Crofs,  upon  the  fide  of  the  Staff 
peculiar  to  the  Crols  you  ufe,  is  the  prelent  Altitude  of  the  Sun  or  Star : 
but  if  it  be.  the  Meridian  or  greateft  Altitude  which  you  are  to  find,  you 
muft  continue  your  Obfervation  as  long  as  you  find  the  Altitude  increale, 
ftill  drawing  the  Crop  nearer  to  your  eye ,  but  when  you  perceive  the 
Altitude  is  diminifhed,  which  you  will  cafily  difeover  by  feeing  at  the 
repeating  of  the  Obfervation,  the  Sea  inftead  of  the  Horizon ,  forbear 
any  farther  Obfervation,  and  do  not  alter  your  Crofs,  but  as  the  Crofs  ■ 
ftands,  count  the  Degree  and  Minute  on  the  fide  proper  to  the  Crofs, 
which  gives  the  Meridian  Altitude  required,  and  the  Meridian  Altitude  . 
fobtra&ed  from  90  gives  the  Zenith  Diftaticc,  if  it  be  not  graduated  on  the 
Staff, 
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To  which  Zenith  diftance  add  the  minutes  allowed  for  the  height  of 
your  eye  above  the  furface  of  theSea,  according  to  the  little  Table  in  the 

Margin,  orfubtraft  it  from  the  Altitude,  fd  have  you  the  true  Zenith 

diftance  and  Altitude. 

If  it  be  hazy  or  fomewhat  thick  weather  the  Fore . 
faff  may  be  ufed  as  above,  but  if  the  Sun  fhine  out 
they  either  obferve  the  upper  limb  of  the  Sun,  and 
afterwards  fubtraft  the  Suns  Semidiameter  from  the 
Altitude,  or  elfe  ufe  a  coloured  Glafs  on  the  top  of 

the  Crofs  to  defend  the  light  from  the  lplendour  of  the 

Sun. 

To  obferve  the  diftance  of  two  Stars,  or  the  Moons 
diftance  from  a  Star,  place  the  Staffs  flat  end  to  the  Eye 
as  before  directed,  and  looking  to  both  ends  of  the 
Crois  draw  it  nearer  or  remove  it  farther  from  the  Eye 
as  you  (hall  find  occafion,  ’till  you  can  fee  the  two 
Stars  the  one  on  the  one  end ,  and  the  other  on  the 
other  end  of  the  Crofs,  then  look  whit  Degrees  and 
Minutes  are  cut  by  the  Crofs  on  the  fide  of  the  Staff 
proper  to  that  Vane  in  ufe,  and  that  is  the  true  diftance 
of  the  two  Stars  oblervcd. 

But  that  there  may  be  no  miftakc  in  the  placing  the 

Staff  to  the  Eye,  which  is  the  greateft  difficulty  in  the 

ufe  of  this  Inftrument,  firft  before  oblervation  put  on 
the  fixty  Crofs ,  and  place  it  to  30  Degrees  on  its 
proper  fide,  and  alio  the  ninety  Crofs  Aiding  it  to  30 
Degrees  lifewife  on  his  right  fide*,  then  place  the  end 
of  the  Staff  to  the  corner  of  your  Eye  as  directed, 
moving  it  fomewhat  higher  or  lower  about  the  Eye, 
’till  you  fee  the  upper  ends  of  the  two  Croflcsat  once 
exactly  in  one  line,  and  alfo  their  lower  and  that  is  the 
true  place  of  your  Staff  in  time  of  Obfervation. 

Some  ufe  this  Crofs  faff  backward  in  taking  the  Suns  Meridian  Alti¬ 
tude,  thus. 

To  make  a  backward  Obfervation  of  the  Suns  Altitude  with  the  Crofs - 

faff- 

You  muft  have  an  Horizontal  Vane  to  fix  upon  the  Center  or  eye  end 

of  your  Staff,  .  I  to  a  fhoeof  braf-  1?  fit  on  to  the  end  of  any  of  the  Croffes 

whuh  is  mfte.'d  of  a  fight  Vane.  Then,  when  you  would  obferve,  having 
piu  .1  the  b’onzon  Vane,  and  fixt  ihc  ftioe  to  the  end  of  a  Cohvenicnt 
,  turn  your  back  to  the  Sun,  and  looking  through  the  fight  in  the 
Im*.  iT.ce,  li't  up  or  down  the  end  of  the  Stuff,  till  the  fhaddow  made 
bv  r’-  *  pper  t.id  cf  the  Crofs,  fall  upon  the  flit  in  the  Horizon  Vane 
and  *  .  r.e  1  me  time  you  t  an  fee  the  Horizon  through  the  Horizon  Vane 
then  the  Degree  and  Minute  cut  by  the  Crois  011  die  proper  fide  is  the 

Altitude, 
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Altitude,  but  if  their  be  fixt  a  lens  or  fmall  double  convex  glafs,  to  the 
upper  end  of  the  Vane  to  contra#  the  fun  beams,  and  call  a  fmall  bright 
fpot  on  the  Horizon  Vane*,  poffibly  it  may  be  found  more  convenient  than 
the  fhadow,  for  as  much  as  that  is  commonly  imperfeft  and  double. 


How  to  make  the  Fore-Jlajf. 


It  may  be  graduated  either  Arithmetically  by  the  Table  of  Natural 
Tangents,  or  Geometrically  from  the  divifion  of  a  quarter  of  a  Circle. 


To  Graduate  it  Geometrically . 


Upon  a  Table,  or  on  a  large  Paper  finooth  pafted  on  fomc  plane,  draw 
the  line  FG  of  the  length  of  the  Staff  to  be  graduated,  and  on  F  and  G 
raife  the  Perpendiculars  F  C,  G  D,  laying  thereon  the  length  you  intend 
for  the  half  length  of  the  Crofs,  from  F  to  C,  and  from  G  to  D,  and 
dryv  C  D  reprefenting  the  Staff  to  be  graduated.  Then  on  the  Center  F 
defcribe  your  Arch  GH  being  the  half  quarter  or  an  eight  part  of  the 
Circle,  and  divide  it  into  90  equal  parts  or  degrees,  thus  j  Firft  divide  it 
into  three  equal  parts,  and  each  of  thefe  again  into  three,  thefc  parts 
each  into  two,  and  each  of  thelaft  parts  into  five.  Thirdly  from  F  draw 
ftrait  lines  through  each  of  thefe  points  10, 20,  3  o,  err.  Which  (hall  divide 
the  tine  C  D  as  the  Staff  ought  to  be  graduated. 
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In  graduating  the  Staff'  by  the  Table  of  Tangents. 

Note  that  the  graduations  are  only  the  Natural  Co-tangents  of  half 
Arches,  the  half  Crofs  being  Radius :  Therefore  divide  the  length  of  your 
half  Crofs  into  tcoo  or  rather  iooooo  equal  parts  if  it  may  be,  according 
to  the  Radius  of  the  Tables  of  Natural  Tangents,  then  take  from  this  the 
Co-tangents  as  you  find  them  in  the  Table,  and  prick  them  from  F  orderly 
and  your  Staff  will  be  exaftly  graduated  for  that  Vane,  fo  do  for  the 
reft  federally.  If  it  be  required  to  prick  the  eightieth  degree,  the  half 
of  8ois  40,  and  the  Natural  Co-tangent  of  40°is  1 19175,  which  take 
from  the  Scale  or  half  Crofs  fo  divided,  and  prick  it  from  F  to  P  where 
Ihall  be  the  point  for  So0,  oh;.  So  again  to  put  on  the  64^  degree,  the 
half  of  64  is  32,  and  its  Co  tangent  160033  which  take  from  the  divided 
Crofs  ( prolonged;  prick  it  from  F,  and  it  will  give  yon  the  61 
degree. 


c 


D 


Now  that  the  Crofs  C  D  when  transferred  to  B,  fliall  make  the  Angle 
CAD  eighty  degrees,  is  demonftrable  thus.  & 

Seeing  C  B  the  half  Crofs  is  Radius ,  and  A  B  is  by  conftru£lion  the 
Tangent  of  50°  the  Angle  A  CB  isyo0,  and  feeing  the  Triangle  ABC 
isright  angled,  the  Angle  B  A  C  will  be  40  degrees,  viz.  the  Complement 
of  50° :  But  D  A  C  is  the  double  of  B  AC,  therefore  the  Angle  DAC 
is  80,  and  the  point  B  the  true  point  on  the  Staff  for  80  degrees.  The 
iame  manner  of  Dcmonftration  holds  let  the  Crofs  be  what  it  will. 

To  Graduate  the  Staff  ly  any  Diagonal  Scale, 

Meafure  the  half  length  of  your  Vane  by  the  Scale,  and  fay  as  the 
Radius  of  the  Tables  iococoo  is  to  the  meafure  of  the  half  .Crofs,  lo  is 
the  Natural  Co  tangent  of  the  half  of  any  degree  defired  to  be  pricked 
on  the  Staff,  to  the  lpace  between  the  Center  of  the  Staff  F,  and  the  point 
fox  the  Degree.  .  r 
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Admit  the  half  Vane  meafure  on  the  Diagonal  be  945,  to  find  what 
Number  muft  be  taken  off  the  Dioganal  for  the  eightieth  Degree.  The 
Co- tangent  of  40°  (the  half  of  80)  Is  11917536,  which  multiplied  by 
945  makes  11261,0^.  which  taken  from  the  Diagonal  Scale  will  prick 
the  degree  defired. 

A  Vane  or  Crofs  being  lojl  to  find  of  rvbnt  length  it  n\ts. 

If  it  be  the  ninety  Crop ,  the  diftance  of  the  90°  from  the  Center,  or  eve- 
end  of  the  Staff  is  the  half  length  of  the  Crots.  1 

If  it  be  the  thirty  Crofs  that’s  loft,  fay, 

As  the  Co- tangent  of  1  50. 

Is  to  the  difiance  of  30,  from  the  Center  or  eye-end  of  the  St -iff; 

So  is  the  Radius ,  to  the  half  length  of  the  Crop. 

If  the  tenth  Crofs  be  wanting,  fay , 

As  the  Co- tangent  of  5  degrees  (viz,  the  half  of  ten,) 

Is  to  the  pace  between  1  o  degr.  and  the  eye-end  of  the  Staff': 

So  is  the  Radius , 

To  the  half  length  of  the  Crop. 

'the  Description  and  nfe  of  the  Denti-Crofs . 

This  Inftrument  is  fometimes  ufed  by  the  Dutch ,  but  has  been  wholly 
neglefted  by  the  Englijh,  we  prefering  the  whole  Crofs  or  Foreftaff. 

This  Staff  is  eafily  graduated  it  being  only  a  line  of  whole  Tangents, 
whofe  Radius  is  the  length  of  the  Crofs  or  Tranlum.  A  is  the  Horizon 
Vane,  H  the  fight  Vane,  and  £  the  lhadc  Vane. 

To  take  the  Suns  Altitude  rvith  it. 

Having  put  the  Vanes  on  their  proper  ends,  hold  up  the  Inftrument  with 
the  Tranfum  as  upright  as  you  can,  and  looking  through  the  fight  Vane  H, 
fee  for  the  Horizon  through  the  flit  in  the  Horizon  Vane,  Aiding  the  Crols 
Or  Tranfum  to  and  fro,  till  you  lee  the  fhade  of  the  Vane  E  fall  at  the 
fame  time  upon  the  flit  of  the  Horizon  Vane  A.  Then  arc  the  Degrees  cut 
on  the  Staff  by  the  Tranfum  the  Altitude  of  the  Sun  required. 

To  obferve  the  height  of  a  Star  with  it. 

Remove  the  Horizon  Vane  A,  and  put  it  on  the  end  G,  antkransfcr  the 
fight  Vane  H  to  A,  then  holding  up  the  Inftrument  with  the  Tranfum  up¬ 
right,  and  looking  through  the  fight  Vane,  fee  for  the  Horizon  through  the 
HorizonV ane,  and  for  the  ftar  by  thelhade  Vane,  Aiding  the  Tranfum  to  and 
fro  till  the  Horizon  and  Star  are  both  feen  by  their  refpcaiveVanes,then  will 
the  Tranfum  cut  the  degrees  of  Altitude,  allowing  for  your  height  above 
the  level  of  the  Horizon  or  Sea. 

Ii  2  The 
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The  Figure  of  the  Demi-Crofs. 


I  his  Inftrument  confifts  of  only  one  large  Arch  of  90°  well  and  truly 
graduated,  three  Vanes  and  a  (hank  or  ftaff,  as  you  fee  in  the  Figure, 
where  DEC  is  the  Arch,  AE  the  ftaff  or  (hank,  paffingthe  Arch  at  45 
ia  moft,  butinfome  in  5001*  55°,  F  is  the  (hade  Vane,  G  the  fight  Vane, 
and  A  B  the  Horizon  Vane  placed  on  the  very  center  of  the  Arch  •,  the 
manner  of  making  it  is  confpicuous  enough  from  the  diferiptionand  figure. 
Its-  chief  ufe  is  to  take  the  Suns  height,  which  is  done  thus,  .take  the. 
handle  C  in  your  hand,  and  holding  the  Bow  as  upright  as  you  can,  move 
the  fight  Vane  up  and  down  ftill  looking  through  the  fight,  ’till  you  fee 
the  (hade  of  the  upper  part  of  the  (hade  Vane,  on  the  (lit  of  the  Ho¬ 
rizon  Vane,  and  at  the  fame  time  you  fee  alfo  the  Horizon  through 
the  (lit. of  the  Horizon  Vane,  in  doing  which  if  you  fee  the  Sky  and 
not  the  Horizon,  then  draw  the  fight  Vane  a  little  lower  dowH  towards 
C,  but  if  you  fee  the  Sea  inftead  of  the  Horizon  then  Aide  it  upwards.  If  it 
be  the  Meridian  Altitude  that  is  to  be  obferved  :  then  you  muft  wait,  and 
make  obfervation  as  often.as  you  judg  fit,  ’till  you  fee  at  repeating  the  obfer.*. 
vation  the  Sea  inftead  of  the  Horizon  before  you  defift-,  the  difference  be¬ 
tween  the  degrees  and  minutes  cut  by  the  .fight  Vane,  and  thefc  cut  by  • 
the  upper  part  of  the  (bade  Vane,  is  the  diftance  of  the  Suns  upper  limb 
from,  the  Horizon,  from  which  if  you  fuhtraft  16'  which  is- the.  Suns 
Semidiameter,  the  Remainder  will  be  the  diftance  of  the. Suns  Center  from 
the  Horizon,  from  which  if  you  fubtraft  the  Refraction  as  you  find  it, 
fage  257  of  the  Tables,  the  refiducwill  be  the  true  corrett  height  of  the 
Sun.  But  note  that  if  inftead  of  16'  the  Suns  Semidiameter  you  fubtraft 
but  8  or  10  it  will  be  lu{ficient,thc  reft  being  allowed  for  yoyr  height  above 
£he  level -of  the  Horizon.. 

Zfe 
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To  obfervethe  height  of  a  Star,  place  the  fight  Vane  at  A,  and  the 
Horizon  Vane  on  the  Arch  at  G,  then  looking  through  the  fight  Vane 
at  A,  move  the  Vane  F  higher  or  lower,  ’til!  you  can  fee  the  ftar  by  the 
Horizon  through  the  Horizon  Vane  at  G,  fo  (hall  the  Degrees  and  Minutes 
between  the  two  Vanes  F  and  G  be  the  Altitude  of  the  Star.  So  to  take 
the  Diftance  of  two  Stars,  having  placed  the  fight  Vane  at  A,  and  the 
Horizon  Vane  at  G,  look  through  the  Vane  at  A,-  moving  the  Vane  F 
to  and  fro  on  the  Arch  ’till  you  fee  the  one  ftar  through  the  Vane  G,  and 
the  other  by  the  Vane  F*  then  do  the  Degrees  and  Minutes  between,  the 
two  V anes F  and  G  (hew  the  diftance  of  the  Stars, 


The  Defcription  and  ufe  of  the  Plough . 

This  Inftrument  is  Antient  though  now  not  much  ufed. 

It  confifts  of  a  ftaff  A  L  G,  fmall  Arch  H  I,  Crofi,  FK,  and  three  Vanes,  . 
A  an  Horizon  Vane,  B'a  (hade  Vane,  and  Ca  fight  Vane,  to  move  upon  the. 
Staff.  This  will  fupply  many  Inftrumcnts,  even  all  that  has  been  before 
mentioned,  but  hece  I  (hall  (hew  only  its  proper  u(e  as  a  different  or  diftinct 
Inftrument  from  the  other. 

T 0  obferve  thei  Suns  Altitude  with  ity. 

Fit  on  the  Horizon  Vane,  and  place  theifhadt  Vane  to  any  degree  •at' 
pleafure-  fo  it  exceed  not  the  Altitude  to  be  oblervcd,  nor  be  above  ten 

degrees- 
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degrees  lefs  (which  may  indifferent  well  be  judged  of  by  the  eye*,)  for 
in  both  thefe  cafesthe  divifions  on  the  ftaff  are  deficient :  tnen  put  the  fight 
Vane  on  the  ftaff  holding  up  the  Inftrument,  and  turning  the  back  of  the 
Arch  to  the  Sun,  move  the  fight  Vane  on  the  ftaff  backward  and  forward 
’till  the  (hade  of  the  upper  edge  of  the  fhade  Vane,  fall  on  the  upper  part 
of  the  flit  of  the  Horizon  Vane,  and  that  at  the  fame  time  looking  through 
the  fight  Vane  you  may  fee  the  Horizon  through  the  Horizon  Vane,  as 
above  dire&ed  in  the  ufe  of  the  Bow,  then  will  the  lum  of  the  degrees 
on  the  Arch  and  on  the  ftaff  be  the  Suns  Altitude,  allowing  for  the  height 
above  the  Horizon,  and  for  Rcfrattion  as  before  directed,  if  in  obferving 
you  fee  the  Sea  inftead  of  the  Horizon,  then  remove  the  fight  Vane  to¬ 
wards  the  Arch :  but  if  on  the  contrary  you  fee  the  Sky,  and  not  the 
Horizon,  then  draw  the  fight  Vane  backwards  from  the  Arch.  If  you 
obferve  for  a  Meridian  Altitude,  then  repeat  this  work  as  often  as  is 
thought  fit  ’till  you  find  the  Sun  begin  to  fall. 


The  Figure  of  the  Plough. 


The  Crofs  ferves  by  taking  the  Horizon  Vane  off,  and  fetting  the  end  of 
the  ftaff  A  to  your  eye,  to  find  the  Altitude  with,  after  the  manner  of  a 
Crofs-ftaff. 

The  Defcription  and  ufe  of  the  Quadrant. 

It’s  only  a  Quarter  of  a  Circle  accurately  divided,  having  a  moveable 
Index  whereon  are  two  fights,  as  alfo  two  other  fights  fixt  to  one  edge  of 
the  Quadrant.  Sec  the  Figure. 

A  is  the  Center,  /,  13  and  AC  the  two  Tides,  BC  the  limb,  DE  two 
fights  fixed  upon  the  moveable  Judex  or  Label:  F  G  two  other  fights  for 
obferving  the  Horizon,  I  the  Handle. 
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When  you  would  Obferve  the  Suns  Altitude  by  it,  take  hold  of  the 
handle  and  holding  the  Quadrant  as  upright  as  you  can,  turn  the  limb  tp 
the  Sun  and  look  through  the  fights  F  G,  moving  the  Inftrument  too  and  fro 
"till  you  can  fee  the  Horizon  through  them,  then  move  the  Index  higher 
or  lower  ’till  the  bright  Ipot  coming  through  the  firft  D,  fall  upon  the  fecond 
fight  E,  then  fhall  the  Arch  H  B  be  the  Suns  height  required,  allowing 
for  your  height  above  the  level  of  the  Horizon  and  for  Refrattion.  If  you 
be  to  obferve  the  Altitude  of  the  Moon  or  any  Star,  then  after  you  have 
placed  the  fide  B  A  parallel  to  the  Horizon,  you  muft  move  the  Index 
till  the  objett  (be  it  either  Moon  or  Star)  be  feen  through  the  holes  or 
Hits  of  the  fights  DE  placed  on  the  Index ,  and  then  {ball  the  Arch  HB 
be  the  Altitude. 

If  you  be  to  obferve  the  diftance  of  two  Stars,  hold  up  the  Quadrant 
fo  that  looking  through  the  fights  F  G  you  may  lee  one  of  the  Stars,  then 
move  the  Index  'till  you  can  fee  the  other  Star  through  the  fights 
thereon,  then  will  the  Arch  H  B  be  the  diftance  required. 

Of  the  common  Sea  Quadrant  or  Back-Jlajf. 

This  Inftrument  if  well  made  is  no  whit  inferiour  to  any  before  de- 
feribed,  or  fcarfly  to  any  that  can  be  thought  of  for  a  backward  Obfer- 
vation,  it  was  the  contrivance  of  one  Captain  Davis  an  Engliftvman,  and 
therefore  is  often  called  by  us  David* s  Quadrant,  but  by  the  French  the 
Englijh  Quadrant.  It  confifts  of  three  Vanes  A,B,C,  and  two  Arches. 
That  at  A  is  called  the  Horizon  Fane,  that  at  B  the  fhade  Vane ,  becaufe 
of  its  giving  the  {hadow  upon  the  Horizon  Vane  in  time  of  Observation, 
and  that  at  C  the  fight  Vane ,  becaufe  in  time  of  Obfervation  it’s  placed 
at  the  eye.  The  lefler  Arch  de  is  the  fixty  Arch,  and  that  marked  fg 
the  thirty  Arch,  both  Arches  together  making  90  degrees,  (yet  of 
differentia’s)  whence  its  properly  called  a  Quadrant.  The  fixty  Arch 
is  divided  into  fixty  degrees,  commonly  by  every  five,  but  fometimes  by 
fingle  degrees.  In  time  of  Obfervation  the  Shadow  Vane  is  placed  upon 
this  Arch  always  to  an  even  degree. 

The  thirty  Arch  is  divided  into  thirty  degrees ,  and  each  of  thofc 
degrees  into  minutes  by  Diagonal  lines ,  and  concentrick  Arches ,  as 
follows. 

'To  divide  the  limb  of  the  Quadrant. 

-'Upon  the  plain  of  this  Arch  deferibe  five,  fix,  ten,  or  twelve  Concentrick 
Circles,  as  youpleafe,  or  as  your  Inftrument  will  bell  bear,  and  between 
the  terms  of  each  degree  draw,  one,  two,  three,  or  more  diagonal  lines 
as  you  fhall  fee  convenient,  noting  this  for  a  general  Rule,  that  if  you 
divide  60  the  number  of  minutes  in  a  degree,  by  the  product  of  the  number 
of  concentrick  Circles,  multiplyed  by  the  number  of  Diagonals  in  the 

extent 
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of  a  Degree,  the  quotient  wiH  {hew  how  many  minutes  each  interfe&ion 
of  the  Diagonals,  and  concentrick  Arches  increafes  by  ?  as  fuppofe  the 
concentrick  Arches  on  the  Limb  were  ig,  and  the  Diagonals  in  each 
Degrees,  then  10  multiplied  by  3  makes  30, by  which  if  you  divide  60  the 
quotient  is  2,  which  (hews  that  the  interfeftions  encreafe  by  two  minutes., 
as  you  fee  them  marked  with  finall  numbers.  _  _ _ 

To  Obferve  the  Suns  Altitude  with  this  Quadrant'C  •. 


Having  put  the  Horizon  Vane  upon  the  upper  end  or  center  of  the 
Quadrant  at  A,  the  Jliade-Vane  upon  the  fixty  Arch  de,  to  a  number  oi 
Degrees  lefs  than  you  judg  the  Co-altitudes  will  be  by  ten  or  fifteen 
Degrees,  and  the  fight- Vane  upon  the  thirty  Arch  fg7  turning  your  back 
towards  the  Sun  lift  up  the  Quadrant,  and  look  through  the  finall- hole 
in  the  fight-Vane,  and  fo  raife  or  lower  the  Quadrant,  ’till  the  {hadow  of 
the  upper  edge  of  the  fbade-Vane  fall  upon  the  upper  edge  of  the  flit  in 
the  Horizon-Vane ,  if  then  at  the  fame  time  the  Horizon  appear  through 
the  faid  flit  the  Obfervation  i9  fini(hed  \  but  if  the  Sea  appear  inftead  of 
the  Horizon ,  then  remove  the  fight-Vane  lower  towards/;  but  if  the  sky 
appear  inftead  of  the  Horizon ,  then  Aide  the  fight-Vane  a  little  higher, 
and  fo  continue  removing  your  fight-Vane  ’till  the  Horizon  appear  through 
the  flit  of  the  Horizon-Vane^  and  the  (hadow  of  the  Jhade-Vane  fall  at  the 
fame  time  on  the  faid  flit  of  the  Horizon-Vane .  Then  look  how  many 
Degrees  and  Minutes  are  cut  by  the  edge  of  the  fight-Vane  that  anfwers 
to  the  fight-hole ,  and  to  them  add  the  Degrees  that  are  cut  by  the  upper 
edge  of  the  Jhade-Vane ,  the  fum  is  the  Zenith  Diftance  or  Complement 
of  the  Altitude.  .But  to  find  the  Suns  Meridian  or  greatefl  Zltitude,  you 
muft  continue  your  Obfervation  as  long  as  you  fee  tne  Altitude  increafe, 
which  you  will  perceive  by  having  the  Sea  appear  at  the  repeating  the 
Obfervation  inftead  of  the  Horizon ,  removing  the  fight-Vane  lower,  but 
when  you  fee  the  sky  app»ar  inftead  of  the  Horizon ,  the  Altitude  is  di- 
mini  (bed ,  therefore  defift  from  farther  Obfervation  at  that  time,  and 
K  k  add 
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add  the  Degrees  upon  the  fixty  Arch,  to  the  Degrees  and  Minutes  upon 
the  thirty  Arch,  the  lum  is  the  Zenith  diftance  or  Go-altitude  of  the  Suns 
upper  limb  or  edge. 

Andbecaule  it  is  the  diftance  or  Co-altitude  of  the  upper  limb 

of  the  Sun,  that  is  given  by  the  Quadrant,  when  Observing  by  the  upper 
edge  of  the  jhade-  Fane  (as  it’s  cuftomary  to  do)  and  not  the  Center,  you 
ought  to  add  16,  the  Suns  Semidiameter,  to  that  which  is  produced  by 
your  Oblervation,  and  the  fum  is  the.  true  Zenith  diftance  of-  the  Suns 
Center.  But  if  you  Oblerve  by  the  lower  part  of  the  fhadow  of  the 
l hade- Fane,  then  it’s  the  lower  limb  of  the  Sun  that  gives  the  fhadow,  and 
therefore  you  muft  iubtract  i6',  from  what  your  lnftrument  gives',  but 
conftdering  the  height  of  the  Oblcrvcr  above  the  water,  which  is  com¬ 
monly  between  1 6  and  20  feet,  you  may  takeaway  5  or  6'  from  the  i6?, 
and  make  the  allowance  but  10  or  1 2'  to  be  added  inftead  of  16'. 

Note  alfo  that  the  Refraction  of  the  Sun  or  Stars  caufeth  them  to  appear 
higher  than  they  are  :  there  ore  when  you  have  made  your  Obfervation 
look  in  Vaqe  257  of  the  Fol.  of  Tables ,  for  the  Refraftion  anfwering 
thereto  and  fubtraft  it  from  your  Altitude ,  or  add  it  to  the  Zenith 
diftance,  io  (hall  you  have  the  Altitude,  or  Zenith  diftance,  exa&  and  cor- 
reel; 

Of  late  there  has  been  ufed  a  lens  or  double  convex-glafs,  nxt  in  the 
(hade- Fane, which  contra&s  the  rays,  and  cafts  them  in  a  fmall  bright  fpot 
on-  the  flit  of  the  Horizon-Fane  inftead  oR  the  fhade,  which  has  much 
improved  the  lnftrument,  if  the  glafs  be  well  and  truly  fixt :  for  now  it 
may  bculed  in  hazie  weather,  and  that  lb  thick  an  haze  that  an  Obfer- 
vation  can  hardly  be  made  with  the  Fore-Jlajf,  alfo  in  clear  weather  the 
fpot  is  more  defined  and  confpicuous  than  the  fhadow,  which  at  beft  is  not 
terminated.  This  was  the  contrivance  of  Ingenious  Mr.  Flamfled. 

Rules  for  priding  the  Latitude  or  height  of  the  Poley  by  the  Zenith 
l)i fiance,  or  Meridian  Altitude ,  of  the  Sun  or  Stars  and 
their  Declinations 0 

Note  that  if  the  Sun  or  Star  have  no  Declination,  the  Zenith  diftance 
is  the  Latitude,  and  if  the  Sun  or  Star,  come  to  the  Meridian  due  North 
the  Latitude  is  Southerly,  if  it  come  to. the. Meridian  South,  the  Latitude 
is  Northerly.. 

If  the  Sun  or  Star  be  in  the  Zenith ,  the  Declination  is  the  Latitude, 
and  if  the  Declination  be  Southerly  the  Latitude  is  Southerly,  but  if  the 
Declination  be  Northerly,  the  Latitude  is  Northerly. 
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If  theDecIinwio"  be  Ncuhof  South  either  of  the  Sun  or  Stars,  and 
f^rn^/terw^rh^n  ^  the|aracway  that  the  Declination  is,  the  Dif- 
towards  which  the  Dech"arion  is  diftanCC  “ the  ^  °f‘h'  P°U 


The  Declination  North _ 

The  Zenith  diftance  North— 


50'  i£K 
-8  30  ZK 


the  Latitude  North,  15  00  £Z 

the  Dechnanonbe  lefs  than  the  Zenith  diftance,  then  the  con- 
trary  Pole  to  the  Declination  is  elevated. 


Example  1. 

The  correft  Zenith  diftance  South _ 

The  Declination  South - - , - 


-71°  30'  ZK 

-20  00  £K 


the  Latitude  North,  51  30  iEZ 


Example  2. 


The  Zenith  diftance  North- 
The  Declination  North  — 


-3Q°  00' ZK 
-20  00  j*EK 


the  Latitude  South, 


n  ^  the  Declination  of  the  Sun  or  Stars  be  North  or  South,  and  the 
Zeruth  diftance  be  contrary  to  the  Declination,  the  torn  of  the  Co-altitude 
andpcclmation  ls  the  height  of  that  Pole,  that  the  Declination  is  to- 
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The  Zenith  diftance  South  — 
The  Declination  North— - 


-31°  30r  ZK  Fig.  D 
-20  00  £K  6 


Latitude  North,  5i  30  Z^ 
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6  x  ample. 

But  if  the  Sun  or  Star  may  have  two  Meridian  Altitudes,  which  you 
(hah  know  by  the  following  inftruftions,  then  the  fum  of  the  Co-dec hna- 
•  tion  and  Altitude  is  the  height  of  the  Pole  towards  which  the  Declina- 

tl0{f  the  Declination  be  the  fame  way  that  the  Meridian  Altitude  is,  and 
the  Declination  greater  than  the  Meridian  Altitude ,  then  the  Sun  or  Star 
may  have  two  Meridian  Altitudes  in  24  hours,  w**  the  one  above  the  Pole 
and  the  other  below. 

Example.  . 

Fit.  E,  Declination  North  23’  30'  Complement - 6P  30'  P  K 

**  The  correct  Meridian  Altitude  North - 30  KU 

The  Elevation  of  the  North  Pole,  75  00  P  O 

Except  the  Meridian  Altitude  be  more  than  the  Declination,  then  you 
molt  tutor*  the  Zm'h  from  the  Co-dechnation,  and  the  re¬ 

mainder  is  the  height  of  that  Pole  towards  which  the  Decimation  is.- 

Example, 

Pig.  F-  The  Declination  North - - -  8o°  o0> 

The  Zenith  diftancc  North - * - - — — — *5  o°  ^ 

Latitude  North,  75  co  Z£ 

Laftlv  Note,  that  which  way  foever  the  Meridian  Altitude  be,  if  the 
Meridian  Altitude  and  twice  the  Co-declination  be  lefs  than  180  degrees, 
the  Sun  or  Star  hath  two  Meridian  Altitudes  in  24  hours,  and  by  theiecona 
Uule  you  may  have  the  Latitude. 

Example. 

F’ue.  G,  The  Meridian  Altitude  South- - - - 77° 

*  The  Declination  62°  00' North,  the  Comp. - 28  00  R  P 

20  OO  r  JT 

The  fum,  13  3  00  lefs  than 

180°  therefore  by  the  fecond-RuIe.  Q  ,  v  7 

The  Zenith  diftancc  South  - - '  ’*  '  ~1}  00  ^ 

The  Declination  North- - — - - - -  —62  00  Ibis. 

75  00  . 

To 


The  Latitude  is  Norths 
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To  find  the  time  of  a  Stars  coming  to  the  Meridian  any  day. 

Having  looked  the  Right-afcention  of  both  the  Star  and  Sun  in  their 
proper  Tables,  Subtraft  the  Right-afcention  of  the  Sun  from  the  Right- 
afcention  of  the  Star :  but  if  the  Stars  Right-afcention  be  lefs  than  the  Suns, 

£0  that  you  cannot  fubtraft,  add  thereto  24  hours  and  then  fubtraO,  and 
the  Remainder  if  under  12  hours  is  the  time  of  the  Stars  coming  to  the 
Meridian  afternoon,  but  if  the  Remainder  be  more  than  12  hours  iubtract 
X2  therefrom,  and  the  refidue  is  the  time  after  midnight. 

Example  1 . 

September  15  th  its  required  to  kporv  when  Fomaliant  comes  to 
the  Meridian. 

I  find  in  the  Table  Page  260  of  the  Vol.  of  Tables,  the  Stars  Right- 
afcention  to  be  22h  41',  and  in  the  Table  Page  258'  the  Suns  Right- 
afcention  to  be  1  2h  10'  which  fubtratted  from  the  Stars  Right-afcention, 
leaves  ioh  3  l‘  the  time  of  the  Stars  coming  to  the  Meridian  afternoon. 

Example  2. 

Suppofe  the  time  that  Aldebaran  comes  to  the  Meridian ,  the  i%th 
of  Feb.  1 683  he  Required, 

The  Right-afcention  of  the  Star - - - 

Twenty  four  hours  added - - - - — — 

The  Suns  Right-afcention  to  be  fubtrafted - - - * — 

The  time  of  the  Stars  coming  to  the  Meridian  that  night 

The  Defcription  and  ufe  of  the  Noll  nr  ml. 

There  are  many  kinds  of  No£turnals,fome  for  one  Star  fomc  for  another, 
of  which  we  fhall  take  notice  only  of  two,  the  one  made  for  the  Con  - 
ftellation  of  the  great  Bear ,  and  the  other  for  the  little  Bear.  And  they 
both  confiding  of  like  parts,  one  defcription  fhall  ferve  both. 

This  Inftrument  then  is  compofed  of  three  pieces  or  parts,  the  full 
and  biggefton  which  is  the  handle  by  which  to  hold  it  in  time  of  Ob- 
fervation,  hath  on  the  forefide  two  Circles,  in  the  outermoft  of  winch 
are  the  days  of  the  Months,  and  upon  the  innermoft  the  24  hours  of  a 
day  Natural:  upon  the  backfide arc  the  32  Points  of  the  Compafs,  and 
Sometimes  efpecially  if  it  be  for  the  little  Bear ,  the  diftancc  of  the  Pole 
Star  above  or  beneath  the  Pole. 


- >22  40 

- —24  CO 

46  40 

- - JI5 

- 23  15 
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of1fht,heN?pUrnal\efortheP^ters  as  fo-ne  call  them  the  Guardi) 
of  the  great  Bear ;  then  you  will  fee  in  the  Circle  of  Months  Fehrmn  ii 
ft  flf  t0P>  bfcaulc  the  Star  that  night  conics  to  the  Meridian  at  midnight’ 
but  if  it  be  for  the  Forward  of  the  little  Bear  you  will  fee  stpril  2  e  at§the’ 
top  tight  under  the  middle  of  the  tip,  for  the  like  reafon.  ?  5 

T  If  er°,"  j  °r  n’edd,e  Piece  or  Pait  contains  'wo  Circles,  and  a  final! 
Tooth  or  Index,  the  outermoft  Circfc  is  divided  into  2/  days  for  the 
Moons  age,  the  mnermoft  into  24  hours.  The  Index  is  a  httle'Ihoi  t  peg 

occifio'l  ,°cquiYesm  CdSC’  '“d  ‘S  t0  be  fct  t0  the  daV  of  the  Month  I 

„fTh,c ‘lnd  Uppef  °r  !"ft  Part  or  Picce  ^  a  long  Index,  the  edge 
of  which  that  comes  from  the  centermuil  be  brought  over  the  Guards fn 
Obierving.  Sometimes  one  Inflrument  is  made  to  lerve  boih  Bears. 

To  find  the  how  of  the  Night.,  and  upon  rehat  point  of  the  Cotnpafs 
the  Guards  are.  ‘  1 

,  PlrV?the  Tooth  of  the  middle  Parttothe  day  ofthe  Month  then 
!m„up  |the  Inftrumcnt  and  hold  it  as  upright  as  you  can  with  the  fore  fide 
mrards  you;  and  afterwards  bow  the  upper  end  or  tip  on  the  top  ofthe 
towards  you,  that  looking  througPh  the  hok  in  the 
middle  of  the  NoQurnal  you  may  fee  the  Pole  Star:  Now  when  you  fee 
the  Pole  Star  through  the  hole,  turn  the  long  Index  or  Rular  about  ’till 

wMchtItmhCeGuards1nekfidCOf  ^  N°tona'  thc  Point of fhc  Compafst 
Of  If20Ut.dcfirC  C°  bc  m0Ie  exaa  in  the time  of  the  Night  take  the  Altitude 

To  find  the  time  of  the  Moons  corning  to  the  Mersdan  by  the 
Notturnd. 

ofIIhckNoft.t.m^00nI  ^e,in  the  »ute™oft  Circle  upon  the  middle  Piece 

Piece  ftand^the  !imandfrfght  againft  !t  °,n  theinnermoft  Circle  of  the  fame 
r-iecc  Itands  the  time  of  her  coming  to  the  Meridian. 

To  fnd  the  Time -of  her  coming  to  the  Meridian  othenvife. 

SimSs’  handagC  by  4  and  dividc  the  Prod“a  by  5,  and  the  Quotient 
Admfi  IL ,  fryellni.tihat  reiEams  is  12  minutes  more.  ^ 

My 8  ,  «§ ,  C  M°°ns  COming  totl*  Meridian,  be  required  for 
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If  the  Nofturnal  be  for  the  Pointers  (or  as  fome  call  them  the  Guards) 
of  the  great  Bear  ;  then  you  will  fee  in  the  Circle  of  Months  February  in 
at  the  top,  becaul'e  the  Star  that  night  comes  to  the  Meridian  at  midnight  * 
but  if  it  be  for  the  Fore^ard  of  the  little  Bear  you  will  fee  jipril  2  %  at  the 

top  right  under  the  middle  of  the  tip,  for  the  like  reafon. 

Thefecond  or  middle  Piece  or  Part  contains  two  Circles,  and  a  fmall 
Tooth  or  Index,  the  outermoft  Circlfe  is  divided  into  zf  days  for  the 
Moons  age,  the  innermoft  into  24  hours.  The  Index  is  a  little  ihort  peg 
ftanding  out  from  the  edge,  and  is  to  be  fet  to  the  day  of  the  Month  as 
occafion  requires. 

The  third  and  upper  or  innermoft  Part  or  Piece  is  a  long  Index,  the  edge 
of  which  that  comes  from  the  center  muft  be  brought  over  the  Guards  in 
Obferving.  Sometimes  one  Inftrument  is  made  to  ierve  both  Bears. 

To  fwd  the  hour  of  the  Night,  and  upon  what  point  of  the  Comp  aft 
the  Guards  are. 

Firft,  Setthe  Tooth  of  the  middle  Part  to  the  day  of  the  Month,  then 
lift  up  the  Inftrument  and  hold  it  as  upright  as  you  can  with 'the  fore  fide 
towards  you;  and  afterwards  bow  the  upper  end  or  tip  on  the  top  of  the 
Nofturnal,  fo  much  towards  you,  that  looking  through  the  hole  in  the 
middle  of  the  Nocturnal  you  may  fee  the  Pole  Star:  Now  when  you  fee 
the  Pole  Star  through  the  hole,  turn  the  long  Index  or  Rular  about ’till 
by  the  edge  coming  from  the  Center,  you  can  fee  the  firft  of  the  Guards 
of  the  little  Bear ,  or  to  the  'Pointers  of  the  great  Bear ,  if  for  the  mat 
Bear,  then  (hall  the  edge  of  that  Index  or  Rular  fhew  upon  the  innermoft: 
Circle  of  the  middle  Part  or  Piece  the  hour  of  the  Night:  and  at  the 
fame  tjme  on  the  backfideof  the  Nofturnal  the  Point  of  the  Compafson 
which  the  Guards  arc. 

If  you  defire  to  be  more  exaft  in  the  time  of  the  Night  take  the  Altitude 
ot  tome  known  Star,  and  proceed  according  to  the  Direftions  in  Paw  tee 
cr  the  Cofmography.  s  J  J 

To  find  the  time  of  the  Moons  coming  to  the  Meridan  by  the 
Nothirnal. 

Look  for  the  Moons  age  in  the  outermoft  Circle  upon  the  middle  Piece 
ot  the  Noaurnal,  and  right  againft  it  on  the  innermoft  Circle  of  the  fame 
riece  irands  the  time  of  her  coming  to  the  Meridian. 

To  find  the  Time. of  her  coming  to  the  Meridian  cthermfe. 

Multiply  her  age  by  4  and  divide  the  Produft  by  5,  and  the  Quotient 
gives  hours,  and  every  unit  that  remains  is  12  minutes  more. 

May  ^iT  ilisf111605  thC  M°°nS  C°minS  totheMeridian>  be  squired  for 

Her 
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Her  age  is  found  according  to  the  Directions  in  the  Coftnography  to  be 

1 1  days,  which  multiplied  by  4  makes  44,  and  this  divided  by  5  gives  8 
hours,  and  for  the  4  remaining  you  muft  add  48’,  fo  the  time  of  her  South¬ 
ing  is  48  minutes  after  eight  of  the  Clock. 

Thc.reafon  why  you  are  directed  to  multiply  by  4,  and  divide  by  5  - is 
becaufe  allowing  the  Moon  30  days  between  New  and  New,  {he  departs 

1 2  degrees  which  is  f  of  an  hour  each  day  from  the  Sun. 


25? 


To  find  the  time  of  High-water  in  any  Place. 

Add  to  the  time  of  the  Moons  coming  to  the  Meridian  on  the  given 
day,  the  time  of  high  water  in  that  place  on  the  day  of  the  change  or  full, 
and  the  fum  is  the  time  of  high  water  on  the  day  propofed. 

The  time  of  high  water  on  the  change  day  is  found  by  Obfcrvation  at 
every  particular  place. 

c jMay  18, 1681.  Let  it  be  required  to  find  the  time  of  high  water  at 
London,  where  it  flows  conftantly  ’till  three  of  the  Clock  on  the  days  of 
the  New  and  Full  Moon. 

The  time  of  the  Moons  Southing  this  day  was  found  to  be  8*  48',  to 
which  if  you  add  31,  the  fum  1  xh  48',  is  the  time  of  high  water  there  that 
day.  But  this  is  fometimes  very  much  wide  of  the  truth. 


To  find  the  time  of  High  water  more  truly  by  the  following  Tabic, 


The  Ds. 
Aye 

Tides 

Day 

s. 

H. 

M. 

1 

16 

•  0 

43 

2 

17 

1 

20' 

3 

18 

1 

52 

4 

19 

2 

22 

5 

20 

2 

52 

6 

21 

1  3 

26 

7 

22 

4 

°7 

8 

23 

4 

55 

9 

24 

5 

5° 

10 

25 

6 

53 

r  1 

26 

7 

59 

12 

In 

9 

°4 

J3 

28 

10 

08 

>14. 

29 

1  1 

05 

3C 

i  12 

OO! 

Look  the  Moons  age  in  the  fil'd  Column,  and 
the  Number  right  againfl:  it  in  the  fecond,  being 
added  to  the  hour  of  High  water  on  the  change 
day,  makes  the  exaft  time  of  High  water  at  the 
Place  and  time  propoled. 

Thus,  right  againfl:  1 1  days  I  find  7“  to 
which  adding  3"  the  fum  is  ioh  the  true  time 
of  High  water  at  London ,  differing  almoft  an  hour 
from  the  time  given  the  other  way.  But  this  is  out 
of  place,  and  therefore  l  (hall  forbear  any  farther 
difcourle  hereof. 
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A  Table  of  the  Diftance  of  the  Pole  Star,  above  or 
beneath  the  Pole,  upon  every  Point  of  the  Compals^ 
the  Guards  and  Pointers  are  upon. 


f  _  .  ,  For  the  fore- 1 1 

the  little  Bear\  ! 


on.  2  'North  2 

^^'NbyE  i 

Ss,NNE  i 

*3  u  |N  E  by  N  i 

jj-SjN  E  o 

^'SlNEbyE  o 

Is  «  ENE  “ 

S&EbyN  o 

«  s  Eaft _ , 

-5  g  EbyS  i 

o-;ESE  z 

%  °  ,S  E  by  E  2 

g  -5  !s  E  2 

o  o  S  E  by  S  2 

^  ^  |S  S  E  2 

•£  S  by  E  2 

~  h'oath _ 2 

g  g  js  hy  W  7” 

catfesw  i 

-o  ”£  S  W  by  S  I 

£  £  S  W  o 

-3  «  S  W  by  W  o 

2-WSW  o 

C  S-WbyS  o 

«  r  Weft _ T 

7  «  W  by  N  I 

®  £  W  N  W  i 

2|NWby  VV  2 
^  e  jN  W  2 

<3  .2  |N  W  by  N  2 

J*  m,N  N  VV  2 

■7  |  ;N  by  W  2 


For  the  Pointers  of 
the  Great  Bear. 


„  c  ^  I 

3o  c-  h 

3  8-! 

'4 
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The  ufe  of  this  Table  of  the  North  Stars  dijlancc  above  or  be* 
math  the  Pole. 

Having  taken  the  Altitude  of  the  Pole  Star-,  Obferve  with  the  Noftur- 
nal  as  before  direfted,  upon  what  point  of  the  Compafs  the  Guards  or 
Pointers  are :  then  look  in  this  Table  for  the  diftance  or  declination, 
and  if  the  ftarbe  below  the  Pole  add  it  to  the  Altitude  ;  but  if  the  Star 
be  above  the  Pole  fubtraCt,  and  the  fum  or  remainder  is  the  Latitude  of 
the  Place. 

There  ought  to  have  been  in  the  compofing  of  this  Tabic,  fome  confidera- 
tion  to  the  Latitude :  but  the  error  that  can  at  any  time  arile  upon  the  omif- 
fion  of  that  confideration  is  only  4  at  the  moft,  when  as  you  cannot  have  by 
your  Nocturnal  the  Point  the  Guards  are  upon  nearer  than  \  or  k  a  Point, 
which  makes  a  much  more  confiderable  error,  and  thereforc4this  is  not  to 
be  taken  notice  of. 


Of  the  Compafs. 


TShis  Divine  Inftrument  the  Compafs,  whofe  rare  properties  are  truly 
,  '  -  admirable,  and  worthy  of  all  mens  con- 

a/\  templation  and  endeavours  to  explicate, 

/  \  cfpecially  Philosophical  men,  confifts  only 

I  \  of  a  Card  and  two  Boxes.  The  Card  is  iuch 

1  \  as  you  have  feen  Tape  173,  with  a  final! 

■  \  Cupulo  or  brafs  Center,  with  two  wyers 

I  1  \  glewed  to  the  under  part,  the  ends  di~ 

'  \  I  ic&ly  under  the  North  and  South  points 

\  |  of  the  Card.  Thefe  wyers  ought  to  be 

\  j  «f  Steel  weft  tempered  bended  together 

\  j  1  »n  the  form  A,  fo  that  the  ends  joyn  clofe 

\  j  and  even,  and  to  be  touched  with  a  good 

\J  Loadftonc,  which  is  that  which  gives  it 

v  life,  and  a  property  of  ftanding  with  its 

North  and  South  Points  infpeCting  the 
North  and  South  Points  of  the  Horizon, 
or  points  in  the  Heavens  where  the  Meridian  and  Horizon  interfett, 
and  confequently  all  the  other  points,  to  infpeft  points  or  Azimuths  in  the 
Heavens  at  like  diftance  from  the  Meridian  •  yet  not  fo  conftant  but  that 
moft  times  it  has  a  Deflexion  or  Variation,  that  is,  the  Meridian  or  North 
and  South  Line  of  the  Card  points  fome  degrees  from  the  interfettions 
of  the  Horizon  and  Meridian  or  true  Meridian  line,  which  though- taken 
by  fome  for  an  imperfeftion,  I  rather  take  to  be  its  greater  perfection, 
.  L  1  Providence 
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Providence  therein  pointing  at  fome  things  more  excellent  than  yet  appre¬ 
hended,  that  arc  greater  Myfteries  in  the  frame  and  compofure  of  the 
World-,  and  it’s  now  a  greater  good  to  mankind  than  if  it  had  only  been 
directed  cor, Hant  without  any  Variation,  as  every  man  that  has  been  at  the 
JS.ifc  It >dics  can  make  evident . 

This  Card  or  Fly  thus  ordered  is  put  into  a  {mail  round  Box  fit  for  it, 
having  a  pin  in  the  middle  on  which  the  hollow  of  the  Cupulo  is  to  be 
p  aced,  and  the  Card  poifed  that  it  may  lie  Horizontal  in  the  laid  Box, 
an  ti  living  freely  according  as  the  Venue  of  the  touch  {hall  lead  it. 

This  Box  is  to  be  hanged  in  two  Circles  or  hoops  of  Brafs,  or  Tin,  and 
thole  with  the  Box  put  in  another  Box,  that  this  inermoft  Box,  and  confe- 
qucntly  tae  Card,  may  Hand  FiorizontaJ,  which  way  foever  the  Ship 
heelcls. 

As  to  the  touching  of  the  wyers,  let  the  (tone  be  good,  the  bigger  the 
better,  fo  of  the  lame  goodnefs  in  equal  quantity  and  of  the  lame  {nape, 
•and  let  the  wyers  be  imooth  and  pollilhcd,  then  begin  your  touch  near  the 
middle  of  the  wycr,  and  prefling  it  pretty  hard  on  the  Pole  of  the  Stone, 
draw  it  flowly  along  to  the  very  end  of  the  needle,  and  lifting  your  hand 
a  good  diftancc  from  the  Stone  while  you  put  the  wycr  forward  again, 
begin  a  iecond  touch  m  the  lame  manner,  and  after  that  a  third,  which  is 
enough,  unlcis  you  will  touch  the  other  end  of  your  wyers  alio,  and  then 
you  rauft  touch  that  with  the  other  Pole  of  the  Stone  in  the  lame  manner 
you  did  the  former,  always  remembring  not  to  rub  the  wycr  too  and  fro 
on  the  Stone  ,  whereby  the  backward  rubs  take  away  what  vertue  the  for¬ 
ward  ones  gave,  but  lift  it  out  of  the  Sphere  of  the  Stones  Virtue, 
when  you  carry  it  forward  again  to  begin  a  new  touch. 

The  Description  and  life  of  the  Azimuth  Compafs ,  or  Compafs 

to  ohferve  the  Magnetic  d  Azimuth,  that  is  the  Suns  Azimuth 
from  the  North  or  South  points  of  the  Compafs. 

1ms  ;dbmc what  differing  from  the  common  Sailing  Compos,  for  upon 
i he  rouiici  Box  (  wherein  are  the  Fly  and  wycr)  is  fattened  abroad  Circle  of 
orals,  one  iemicircle  thereof  is  divided  into  90  equal  parts  or  Degrees 
Jiumbrcu  from  the  middle  of  the  faid  Divifions  both  ways,  wifh  10 
1° ^  4.5  Degrees  :  which  Degrees  are  alfo  iubdivided  into  minutes 
*;y  Dlc'ton;d  unes,  and  Circles  after  the  Fame  manner  that  the  Limb  of 
the  D,rjx  Qaadranr  was :  but  thefe  graduating  lines  are  drawn  from  the 
oppolire  pari  ot  the  Circle,  viz.  from  that  point  whereon  the  Index 
turneth  m  time  of  Obiervationi 

1  Cn.this  Index  is  ere&ed  a  fight  which  moves  with  a  hinge,  that  it  may 
be  railed  or  laid  down  as  occalion  requires,  and  from  the  upper  part  of 
this  hght>  Gown  to  the  middle  of  the  Index,  is  faftned  a  fine  three!  or 

todev Irjng’  t0  S1Ve  a  niad°W  UP°n  3  UnC  that  is  0n  the  midlc  of  the  faid 

The 
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The  reafon  of  making  the  Index  to  move  on  a  pin  that’s  fattened  to  the 
circumference ,  is  that  the  degrees  and  divifions  might  be  the  larger: 
for  now  they  are  as  large  again  as  they  would  have  been  if  divided  from 
the  Center,  and  the  Index  made  to  move  thereon  vide  2on- 

This  broad  brafs  Circle  is  crofied  at  right  Angles  with  two  threads, 
and  from  the  ends  of  thofe  threads  are  drawn  4  fmall  black  lines  on  the 
infide  of  the  Box,  alfo  there  are  4  right  lines  drawn  at  right  Angles  one 
to  the  qfher  on  the  Fly. 

This  Box  thus  fitted  with  its  Fly,  graduated  Circle, and  Index,  &c.  is  to 
be  hung,  in  Rings  or  Hoops  of  Brafs  or  Copper,  and  thofe  to  be  faftned 
into  another  Box, which  is  commonly  fquare.  See  the  Figure-. 


A  is  the  great  Broad  graduated  brafs  Circle, 
b  c  the  Index,  moveable  on  the  point  b, 
b  a  is  the  fight  erefted. 
tie  the /typothenufal  Lute-ftring,  or  thread. 

BB  tr:  fs  or  Copper  Hoops,  or  Rings  which  the  round  Box 

mgs  ii? 

C  C  tii'  -  i  ’  Box  that  contains  all  the  reft, 
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To  Ohfirve  the  Magnetic.il  Amplitude  or  Azimuth. 

If  the  Obfervation  be  for  nn  Amplitude  at  Sun  Riling  or  an  Azimuth 
before  noon  you  muft  put  the  Center  of  the  Index  upon  the  Weft  point 
?/  9ald  ot  Fly  within  the  Box,  10  that  the  four  lines  on  the  edge  of 
the  Card,  and  the  four  lines  on  the  inf.de  of  the  Box  may  agree  or  come 
together.  But  if  the  Obfervation  he  for  the  Suns  Amplitude  fettin" 
or  an  Azimuth  afternoon,  then  you  muft  turn  the  Center  of  the  Inde" 
.ght  ovei  the  Eaft  point  of  the  Fly,  and  make  the  lines  within  the  Box  to 
.oncur  with  thole  on  the  .  ly.  Having  thusfirted  the  lnftrumcnt  for  the 
Oofervation,  turn  the  ndex  towards  the  Sun,  ’till  the  fhadow  of- the 
fltil  do  i  dl*'c^,V  on  the  nit  of  the  fight,  and  upon  the  line  that 
is  ..long  the  middle  of  the  Index-  then  will  the  inner  edge  of  the  Index 

North  or  S  'hC  S“"s  MaS"etical.  Azimuth  from  the 

^Butnotc,  that  if  the  Com  pa  fs  being  thus  placed,  the  Azimuth  he  lefs 
than  |)  C,cgi  ecs  from  the  South,  and  you  turn  the  Index  towards  the  Sun 
p:1f  ofl  elie  divifions  of  the  Limb,  and  fothey  become  ufclcls 

„7i"  r  ft  c3'  .Thcrcfo.rc  y°,u  muft  turn  the  Inftrument  juft  a  Quarter 
of  the  Compafs,  that  is,  piace  the  Center  of  the  Index  on  the  North  or 

Gar1  aC?rc,ing  as  the  Sun  is  from  you,  and  then  the 

-  »- 

..  and  thc  truc  Amplitude  by 

S&pl?  take  if  out  of  thc  Table  of  Arnold 

1  ablcs>  then  t0  find  the  Variation 
and  which  way' ,  wnonJ 

With  the.dbp^pf.  fio  defefibe  a  Circle,  and  Quarter  it  with  two 
Diameters  at  RFghfangles  the-one  to  thc  other,  writing  a*ai„ft  thc  « 
treams  of  thc  Diameters,  North,  South,  Eaft,  Weft,  a!  you  ice  in  the 
ngure,  then  take  the  trite  Amplitude  or  Azimuth,  and  prick  it  from  he 

mmirSht  ™y’  Cnd  ‘«:al!b  >™k  0ff  Magncticai  Ampli- 

V;CH,hcf,ifanc?!?ct'vc^n  t,lc  Magncticai  Amp'itude  or  Azi- 
j  h  •inti  the  Notth  and  let  it  from  thc  true  Amplitude  or  Azimuth 
Nwthwarc.,  and  the  foot  of  the  Compares  will  fall  in  a  certain  point 
f  on.  Which  ,f  you  draw  a  I  «  through  the  Center,  that  line  will  rcprcfeiu 
•  i.e  No.  .1,  and  South  line  of  the  Compafs  or  Magncticai  Meridian,  anti  that 
>.;.y  that  tlm  point  both  from  the  North  that  way  is  the  Variation  and 

ths'm  pointand  thc  Nurth’ 
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Example  1 . 

Admit  one  being  in  thc  Latitude  48°  co' North,  the  Sun  having  i8°oo' 
North  Declination,  obferves  the  Magncticai  Amplitude  at  Sun  rifing  to 
be  36°  00' from  the  Eaft  Northward  :  and  would  know  the  Variation  of 
the  Compafs. 

Firft,  With  this  1 8°  Declination,  and  48°  Latitude  entering  the  Table 
of  simp  lit  tides ,  Page  42  of  thc  Vol.  of  Tables ,  you’l  find  the  true  Amplitude 
to  be  27°  3  o'. 

THcn  having  deferibed  the  Circle  and  quartered  it,  prick  the  true  simple 
tude  from  E  or  the  Eaft  point  towards  the  North  to  B,  and  taking  the  Mag¬ 
netic  al  Amplitude  36°,  prick  that  alio  from  E 
Mag.  Ampl.  36°  00'  Northward  to  C ,  and  taking  in  the  Compares 

True  Ampl.  27  30  the  diftancc  between  C  and  N  the  North,  fet 

7  one  foot  in  B  the  point  of  true  Amplitude,  and 

Van  at.  30  t^e  otbcr  being  turned  towards  the  North  reaches 

to.M,  the  point  to  which  the  North  point  of  the  Compafs  isdirefred,  fo 
that  M  N  8°  30'  is  the  quantity  of  Variation ,  and  becauic  M  falls  towards. - 
E,  that  is  between  N  and  E,  it  is  Eaft  ward. 


S 


Now  if  you  take  an  old  Compafs  Card,  and  lay  within  this  Circle,. fo 
that  its  North  and  South  line  may  lie  on  thc  line  M  P,  then  will  this  Com¬ 
pafs  Card  reprelcnt  thc  Varied' Compafs,  and  the  Circle  NESW  the 
Horizon  or  Compals  without  Variation,  fo  that  if  you  take  with  a  pair  of 
Compalfes  thc  diftancc  between  thc  North  or  point  N,  of  this  outermofb 
Circle,  and  the  point  of  your  Courie  on  thc  Varied  Compafs,  or  Card 
reprefenting  it,  and  afterwards  let  one  foot  on  M,  the  other  will.fhcw  on 
$he  Compafs  Card  amongft  the  points  thc  True  Courte. 


Or 


Or  thus,  you  may  have  two  Compafs  Cards,  to  move  one  upon  the 
other,  as  you  fee  here,  and  taking  the  true  Amplitude  from  the  graduated 
limb  let  it  from  the  Eaft  point,  if  the  Obfervation  beat  rifing,  or  elle  Weft 
point  of  the  under  or  fixt  Compafs,  either  towards  the  North  or  South  ac¬ 
cording  as  the  Amplitude  is,  prick  alfo  the  Magnetical  Amplitude  thereon 
after  the  fame  manner  as  to  C,  then  take  the  diftance  between  the  point 
of  Magnetical  Amplitude  C,  and  the  North  point  of  the  lower  or  fixt 
Compafs,  prick  it  from  B,  the  point  of  true  Amolitude  to  M,  and  bring 
the  North  point  of  the  moveable  or  upper  Compafs  to  M:  then  if  you 
look  any  Courfe  on  the  upper  Compafs,  the  point  againft  it  on  the  neither 
Compafs  is  the  true  Courfe,  or  the  Contrary, 
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Example  i. 

In  Latitude  410  oo’  North,  the  Sun  having  i7°oo'  Declination  South, 
the  Magnetical  Amplitude  atSun-fet  is  obferved  to  be  36°  co'  from  the 
Weft  Southward,  what  is  the  Variation,  and  which  way  is  it  ? 

By  entring  the  Table  of  Amplitudes  with  the  Latitude  and  Declination 
as  before  dire&ed ,  the  true  Amplitude  will  be 
Mag.  Amp!.  36°  oo'  found  to  be  22°47',  which  being  pricked  on 
True  Ampl.  22  47  the  Circle  from  W  (as  before  dire&ecU  to  B, 

.  and  alfo  the  Magnetical  Amplitude  to  C ,  the 

^  13  13  diftance  between  MN  (hews  the  Variation  to  be 

be  130 1 3 '5  and  that-Eaftward  from  the  North, 
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Sxample  3. 


Let  the  Declination  be- - — - _ _ IS»  ©o'  North 

The  Latitude  be  — —  -  - - - - - 5 o  00  North 

And  the  Magnetical  Amplitude  at  Sun  riling  - - 29  co  South 

And  it  be  required  to  find  the  Variation  of  the  Compafs. 

Having  deferibed  a  Circle  and  quartered  it,  prick  the  true  Amplitude 
(which  by  the  Table  of  Amplitudes  is  found  to  be)  twenty  three  Degrees 
forty  four  Minutes  from  E  the  Eaft  point  towards  the  North  to  B,  and  the 
Magnetical  Amplitude  29°  go',  from  E  Southwards 
Mag.  AmpL  290  co’  (according  to  the  Obfervation  )  to  C:  then 

True  AmpL  23  44  taking  the  diftance  between  C  the  Magnetical 

Variation  ZT  ^mPlitlide  »  and  N  the  true  North,  fet  it  from 

I _ .11_  B  Northward,  and  it  finds  the  point  M,  the 

From  the  North  IVeJf -  -Diftance  between  M  and  N  is  52°44'  the  Vari- 
ward.  ation,  which  is  Weftward,becauie  M  falls  be- 

tween  N  and 


VB  Jr/tc.  ■ 
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Example  4, 

Let  the  Declination  be— — — - - - 1  ia  00'  South 

The  Latitude  be - - - - —  — — 49  00  North 

And  the  Magnetical  Amplitude  at  Sun  Rifing - 17  co  North 

To  find  the  Variation. 

The  True  Amplitude  by  the  Tables  is  160  54',  from  the  Eaft  Southward, 
becaufe  the  Declination  is  South, 

Magnetical  Amplitude ■— - .  1-?°  G0£ 

True  Amplitude - - - - - 16  ^ 

The  Variation  from  the  North  Eafiward - -  - . „  ■  - - —  33  ^ 

As  is  feen  by  the  Figure . 


-N 
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Example  5. 

Being  in  Latitude  519  30'  North,  the  Sun  having  210  00'  Declina¬ 
tion  North,  I  obferve  the  Magnetical  Amplitude  at  Sun  fet  to  be  490  oo* 
from  the  Weft  Northward,  and  require  the  Variation. 

Firft,  by  entring  the  Table  ef  Amplitudes. 

I  find  the  True  Amplitude  to  be  35  8',  which  being  pricked  on  the 
Circle,  as  before  directed,  and  alfo  the  Magnetical  Amplitude. 

I  fee  thereby  the  Variation  to  be  130  52',  that  is,  the  North  point 
declines  from  the  true  North,  or  inteife&ion  of  the  Horizon  and  Meridian 
it  3 0  52."  towards  the  Weft. 


Magnetical  Amplitude — - — - — - - - — — 

— 49° 

oo' 

-  Q 

The  Variation - - - - - - - - - — 

—  35 

- -13 

Oo 

5* 

M  JTorit 


A'outd 


examples; 
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EXAMPLES. 

The  Variation  by  the  Azimuth. 

Example  1. 

May  1,  1680.  Afternoon,  in  the  Latitude  59*00' North,  the  Sur 
having  3o°oo'  Altitude,  the  Magnetical  Azimuth  was  Obferved  to  be 
126°  30'  from  the  North  weftward,  that  is,  53°  3 o' from  the  South  Weft- 
ward  :  what  was  the  Variation  of  the  Compafs  ? 

By  calculation  as  direfted  in  the  Cofmography,  the  true  Azimuth  is 
found  740  26'  from  the  South  Weftward ,  which  you  muft  prick  from 
S  Weftward  to  B,  and  the  Magnetical  Azimuth  530  30'  from  S  to  Cr 
then  taking  the  diftancc  C  N,  and  fetting  it  from  B  Northward,  it  will 
find  the  point  M,  and  M  N  is  the  Variation. 

True  Azimuth - - - 

Mag .  Azimuth - — — - 

The  Variation  from  the  North  Eajtward 


iVliiv _ 

Miles  o» 

"hole  Cm 
'  'ban  u.v 


- 74" 

—  - - - 3Q 

—  - - - - 20  ft 
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Example  l. 

May  9,  168c.  Beforenoon,  in  Latitude  58*00'  North,  the  Sun  ha. 
ving  32  00'  Altitude,  the  Magnetical  Azimuth  from  the  North  was 
Obierved  12/ 00'  which  is  53°oo',  from  the  South  Eaftward;  what 
was  the  Variation  ? 

By  the  Latitude,  Declination,  and  Altitude,  the  True  Azimuth  will  be 
found  to  be  76°  10' from  the  South,  which  being  pricked  on  the  Circle 
towards  its  proper  Coaft,  and  alio  the  Magnetical  Azimuth  530  00';  the 
Variation  will  appear  to  be  2  3 0  1  o',  from  the  North  Weftward. 

True  Azimuth- 
Mag.  Azimuth 

The  V aviation.  — 
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Of  the  Quantity  of  a  Degree  of  a  great  Circle  on  the  Earth , 
and  how  its  found . 

'“THereare  many  ways  of  difeovering  the  quantity  of  a  Degree  on  Earth, 
but  none  fo  natural  as  that  ufed  by  our  Country. man  Mr.  Norwood , 
which  was  to  meafure  withal  exaftnefs  pofnble  the  diftance  between  fome 
ttoo  places  lying  direttly  under  the  Meridian,  or  North  and  South  one  of 
another  the  farther  diftance  the  better,  and  to  Compare  that  with  the 
Degrees  and  Minutes  in  the  difference  of  the  Latitudes  of  thole  two 
Places,  the  Latitudes  of  both  places  being  obierved  with  all  thcniccncls 
and  curiofity  imaginable.  By  this  means  he  found  no  Ids  than  367200  of 
our  Englifl  feet  to  anfwer  to  a  Degree  of  Latitude,  which  hath  been 
farther  fince  confirmed  by  many  other  experiments  in  our  own  Country, 
but  the  greateft  confirmation  is  that  by  the  very  lame  manner  of  Experi¬ 
ment,  viz.  by  meafuring  between  two  places  under  a  Meridian  in 
France, hath  been  found  365184  Englifl  feet  in  a  Degree.  But  Mr.  Norwood 
confidering  that  the  Ships  way  is  more  than  is  realy  given  by  the  Log-line , 
and  that  it  is  more  fafe  to  have  the  Reckoning  fomewhat  before  the  Ship, 
flung  away  the  7200,  retaining  only  360000  to  one  Degree,  and  confe- 
quently  6000  feet  to  a  Minute  or  £0  part  of  a  Degree,  according  to  which 
account  there  is  of  our  Statute  meafure  of  5280  feet  to  the  Mile,  68  rf  Miles 
to  a  Degree,  and  of  the  Englifl  Sea  Miles,  or  Italian  Miles  of  5000  to 
the  Mile,  72  Miles,  or  24  Leagues  in  a  Degree,  and  the  whole  Circum¬ 
ference  of  the  Earth  is  8640  Leagues,  which  is  1 20  Leagues  lefs  than  the 
French  experiment  makes  it,  and  than  really  are. 


5280)  360000  (68  5(000)  360(000  (72  3 60 

3168  35_  2  4 

4320  10  i+4° 

4224  10  720 

960  o  8 640 


Of  the  Eft  math  %  of  a  Ships  my  at  Scae 

In  the  now  pra&ice  of  Navigation,  there’s  hardly  any  thing  more 
neceffary  than  to  be  able  to  make  a  good  eftimate  of  the  Ships  way  with 
any  Wind. 


For 
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For  which  many  ways  have  been  thought  of  by  Wheelworks,  &c. 
but  to  little  purpcfe,  the  Nations  now  of  Fame  and  Experience  at  Sea 
making  better  work,  by  means  of  lefs  contrivance  and  intricafie.  Some 
only  guefling  by  the  Sail  born  and  running  of  the  froth  or  water  by  the 
Ships  fide ,  as  the  Spaniards  and  Portugnefs,  others  by  flinging  into  the 
water  a  Chip  or  the  like ,  and  counting  how  many  equal  timed  paces 
they  can  make  on  the  Deck,  while  the  faid  Chip  drives  between  any  two 
bolt  heads  or  marks  on  the  fide,  which  is  ufual  amongft  the  Dutch:  But 
the  moft  approved  way  and  now  mod  followed,  is  by  our  Englifi-Log  and 
Log-line,  '  "* 

Of  the  Log ,  and  Log-line , 

The  Log  is  only  a  piece  of  wood,  which  being  tyed  to  a  line  and  caft 
■over  board,  and  the  line  veered  out  as  fall  as  the  Log  will  carry  it  away, 
or  as  the  Ship  Sails  lo  that  it  may  have  leave  to  pull  away  as  much  line, 
as  it  can  without  being  dragged  by  the  Ship,  any  more  than  what  the 
weight  of  the  line  will  do,  doth  fliew  according  to  the  time  it’s  veering 
how  much  (he  has  Sailed,  and  confequently  her  rate  of  Sailing. 

This  line  at  about  io  Fathoms  from  the  Log,  ('which  is  allowed  that  the 
Log  may  be  out  of  the  eddy  of  the  Ships  wake,  before  the  half  minute, 
which  is  the  time  moft  commonly  allowed  for  the  veering  the  line,  begins 
to  run)  has  a  mark  or  knot  for  the  beginning,  and  from  thence  is  marked 
into  lpaces  called  knots. 

The  fpace  of  line  between  knot  and  knot  ought  to  be  fuch  a  part  of  a 
Minute  of  a  Degree,  as  the  half  Minute  of  time  is  of  an  hour,  fo  that 
the  half  Minute  being  the  one  hundredth  and  twentieth  part  of  an  hour, 
the  length  of  line  between  knot  aad  knot  fhould  be  the  one  hundredth 
and  twentieth  part  of  a  minute  of  a  Degree  of  a  great  Circle  of  this 
Terraqueous  Globe.  And  a  minute  being  as  is  before  proved  fix  thoufand 
Englijh  feet,  the  length  of  the  line  between  the  knots  ought  to  be  50  feet : 
But  they  are  commonly  knit  at  but  7  Fathoms  or  42,  feetdiftance,  ground¬ 
ing  upon  this  error,  that  there’s  but  300000  feet 
i2|o)  6oo|o  (50  in  a  Degree,  and  but  50c o  in  a  Minute.  Yet  it 
60  being  ftill  found  by  the  Ships  run,  that  this  did  not 

oo  anfwer  to  the  parts  of  a  Degree,  they  have  leffened 

their  half  Minute*  by  about  five  feconds  of  time, 
which  brings  it  to  the  fame  thing  in  effeft.  Never- 
thelcfs  it  were  to  be  wifhed  that  the  latter  though  it  ferve  a  turn,  might 
be  omitted,  and  the  true  half  minute  brought  in  ufe  with  the  Loo  line 
knit  at  its  true  lengths.  * 
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So  many  knots  as  are  veered  in  half  a  Minute,  fo  many  Miles  the  Ship 
Sails  in  an  hour,  or  fo  many  Leagues  and  fo  many  Miles  in  a  Watch,  or 
four  hours. 

As  three  knots  in  half  a  minute  is  three  Miles  in  the  hour,  or  four 
Leagues  in  a  Watch  *  Four  knots  in  half  a  minute  is  four  miles  in  an  hour, 
or  five  Leagues  one  mile  in  a  Watch. 

The  Log  is  commonly  thrown  every  two  hours,  butfomc  throw  it  every 
hour.  Every  Noon  if  poflible  the  Latitude  ought  to  be  Oblerved,but 
whether  Observation  or  none,  the  Mafter  and  his  Mates,  then  call  for  the 
Log-board ,  and  add  up  the  knots  and  Fathoms  run  fince  the  laft  noon,  the 
fum  (hews  the  miles  Sailed  that  twenty  four  hours,  if  the  Log  were  Caft 
every  hour  ;  but  if  it  were  caft  but  once  in  two  hours,  they  double  the 
fum  of  the  knots  run,  and  that  lhews  the  miles  Sailed.  If  you  would 
have  the  Leagues  Sailed  divide  by  three. 

This  account  ruff  taken  off  the  Log-hoard ,  ought  to  be  entred  into  a 
Book  called  a  Traverfe  Boomer  Log  Bookj,  and  afterwards  the  Traverfe 
from  laft  day  noon  being  worked,  and  the  difference  of  Latitude  and  De¬ 
parture  found  and  Corretted  by  Obfcrvation  if  any  made,  muft  be. entred 
fairly  in  another  Book  called  a  Journal, 
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The  Tr aver fe  or  Log-hook  for  a  Voyage  intended 
by  Gods  affiance,  for  the  Cape  Good-hope  in  the 
Ship  of  London. 


Anne,  1679. 


h  ^  fa,  Courjes,  Win 

4I6“o  SSWH 

5  6  1 

6  6  oWSW 

7  6  3 

b  6  5 
9  6  3 

[c  6  c 

[164 
12  6  4 

66  6  Miles  J{un. 


Winds.  June  9th.  Being  ; unday,  at  about  ±  an  hour  after  4  in 

E  S  E  the  morning,  we  faw  the  Lizard,  point  bear  NNF  ab<  uf  1 
r  onm.ucx'V  U~A  _  <-„ni  p.  u-  4 


. . . D? - -  j/v/iilL  IJCCU  IN  IN  n  ai^uc  1 

Leagues  off  us.  We  had  a  frelh  gal:-,  fair  weather  ■  d 
fmooth  water.  ? 

Zenith  Dift.  26°  25'p  The  true  Differ,  of  Lati.  is  3  s' 
Declination  23  10  f  with  which  and  the  Dill,  run  64  m 

- f  the  true  Courfewiil  be  found  to 

Lit.  by  Obfer.  49  35  }  be  Weil  33°  S.  and  the  Meridi. 

Diitance  5  3  n\  ’Well. 


I  6  c  W  S  W 

E  b  E 

2  5  6 

3  S  5 

46c 

1  5  4 

6  5  5 

7  5  6 - 

S  E 

S  5  6 

9  4  4 

fo  3  2 

1 1  2  4  — - - 

S  E  by  S 

12  2  0 

11  3  — — - 

S  E 

2  T  I 

3  14 - - 

4  I  5 

ENE 

5  1  0 

6  1  3 - 

N  E 

7  I  I 

8  i  3 - - 

NNE 

9  1  6 — -  — 

N  E 

ic  r  6 - - 

N  E  by  E 

1 1  2  0 

12  2  2 

water,  the  wind  decreafing  by  Degrees  till  Midnight. 


Zenith  Din.  25  *  50'* 
Declination  23  05  ( 


1  The  true  Courfe  I  allow  to  be 
,  Welt  26°  Southerly,  whence  the 
Dill,  run  will  be  91  m.  the  Diff.  of 
-  Lat.  40 1»,  and  the  Merit!.  Dill. 
81  m  Welt. 
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■J",  L  if*.!  C0urjes.\  Winds.  I  June  nth.  Wednesday,  thick  hazy  weather,  in  thewglS 
1  2  d\VS  W|N"E ~Tome  thunder  and  lightning,  at  four  in  the  morning  we  out 


2  'a 

3  2 

il 

4  2 

5  NbyE 

5  3 

o|  NE 

<5  3 

1 

7  3 

6  ENE 

8  3 

6  S  E 

9  5 

1  W 

0  5 

5 

1  4 

3 

2  ■; 

0 

1  5 

0 

2  5 

*5 

3  “> 

4  5 

5 

0 

5  $ 

4 

6  5 

0 

7  5 

2 

8  5 

c 

9  *5 

10  5 

c 

11  < 

12  4 

1  c 

with  a  top  Sail  more. 

Zenith  Dift.  25°  29' ' 
Declin.  North.  22  58  < 


1  The  true  Courfe  I  conclude 
to  be  Well  1 90  South  ,  the 
Dillance  83  »»,  and  Meridian 
Diitance  7S  m.  Welt. 


iN  VV 

SSWJSly 

y *  J  yy  \ 

W  ,i 

and  fmooth-water ,  we 

board  bow. 

ss  w 

Zra/J!>  Z?/ff.  24’  $or 

Declin.  North,  22  55  * 

SWbyS 

W  by  N  | 

The  Lit.  North.  47  45  , 

S 

w  s  W 

r>  s  w 

W 

W  by  w 

NV.'  l.  W 

! 

The  true  Courfe  I  make 
to  be  South  310  Welt, 
the  Diitance  48  m,  and 
1  the  Merid.  Dillance  25  m. 
Welt. 


6  o  o 

71  >  -vs «'  !>v  v 


10  2  o  S  T,7  ^  S  E 

Ll  2  3 1 

[2  2  6  S  w  by  _V.  _S  by  E 
2442  3)  Miles  Run. 


270 


Of  Navigation. 


Chap.  VI. 


S  e£t.6. 


Of  Navigation . 


The  Journal  to  the  former  Log-Book ,  for  a  Voyage  intended 
by  God's  affiftance  for  the  Cape  Buona  Sptranca . 


Am  no,  1679. 

I  Month  Latitude  True  Courje  Cvr-  .  '  ,  _  . 

i  '&  byObfer-  combi  by  reft,  ^th- South- M  W 'efi- 
I  Dsyu  Lion.  rmmoL  Di{h  |  '«• 

| _ ^  _ _o _ WL  MilcsMil. ;Mil. Mil 

i June  9  49  35^33  South  64'  35  53 

'1C48  55  W  26  South  91  40  81 

1148  27  W  19  South  03'  27  78 

1247  45  S  31  Weft  48;  42  25 

1 3  47  19  W  32  South  49.  26  41 

14  47  13  W  1  c  South  37!  6  36 

15  W  5  North  5 3j  5  c  5- 

16  47  30  Wl5 North  50'  12  4s 

1747  13  W  220  50'S  46  o  17  42 

1846  43  S  23 c  33'  E  33*  30  13 

1945  22  S  9  50  Eaft  821  81  13 

20  South  near.  104'  102 

21  S  50  30'  W 130!  130  12 

22  39  06 S  20  50  W  144  144  8 

23  3 6  55  S  io°  Weft  133]  131  23 

24  34  42  S  5  Weft  ,134  1 3 3  12 

25  32  55  S  9  Weft  109!  1 07  17 

2631  06  S  9  Weft  110  109  17 

2729  27  S  6  Weft  100  99  10 

2828  50  W  34  South  67  3  7  55 

2927  12  S  36  Weft  134  ic8  78 

30*24  56  S  6  Weft  •136:  133  14 

i  July  1*22  19  South  '157 

219  46  S  1  Eaft  453  153  3 

l\  1 8  35  South  71  71 

416  35  South  120  120 

5114  35  S  i°  Eaft  120  120  2  o 

614  02  S  190  15'  W(  35  33  11 

7  13  23  S  250  30'  E,  43  39  1 S 

812  29  S  38°  50'  E|  70  54  44 

9*11  o9S23°i5'E  82  80  17 

10'  9  45  S  25  Eaft  j  93  84  39 

11835  S  40  Eaft  I  90 _ 70  58 


Departure  from  the 
Lizard,  or  Long,  ac¬ 
cording  to  the  1\  C. 


5  22  43 

6  00  04 

7  00  26 
7  53  *8 
9  17  26 

10  28  26 

11  3OIO 
II  II  14 

10  52  14 

I  I  08  48 
.II  19  06 

11  47  54 

12  02  20 
12  22  45 
12  42  3i 
12  54  05 
«3  57  05 
15  25  51 
15  41  18 


15  42  26 
15  53  46 
15  35  16 
14  5°  13 
14  33  co 
13  53  30 
•  12  55  00 
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Sailing  by  the  Arch  of  a  Great  Circle. 


THis  though  it  fliew  the  ncareft  way  and  Diftance  between  two 
Places,  yet  cannot  come  fo  much  in  uic  as  the  two  former 
kinds  of  Sailing,  Men  being  either  drawn  from  it  by  conveni- 
cncies  of  winds  and  dreams  i  or  elfc  forced  from  it  by  crols 
winds,  and  Pirates,  or  interpofition  of  Shoulcs,  Ifiands,  Headlands,  c 'c. 
Neverthelels  for  their  fakes  whole  Curiofity  leads  them  to  a  delirc  of 
underftanding  this  all'o,  I  (hall  add  a  few  pages  thereof. 

If  the  two  Places  to  be  Sailed  between,  be  both  under  the  Equinoctial, 
the  Courfe  is  clire&Iy  Ea(l  and  Weft,  and  the  Degrees  Difference  of 
Longitude  tis  the  Diftance. 

If  the  two  Places  be  bo’h  under  one  Meridian,  the  Courfe  is  dircftly 
North  or  South,  and  the  Degrees  Difference  of  Latitude  is  the  Diftance, 
unlels  the  two  Places  be  one  in  South  Latitude,  and  the  other  in  North, 
cand  then  the  Sum  of  the  two  Latitudes  is  the  Diftance. 

GPropofitio/i  1. 

t.  Two  Places  one  under  the  Equinoctial,  the  other  in  North  or  South 
Latitude,  the  Latitude  of  this  latter  Place,  and  their  Difference  of  Lon¬ 
gitude  being  given,  to  find  their  Diftance  on  the  Arch  of  a  Great  Circle, 
The  pofition  of  the  firft  Place  from  the  fecond,  and  alfo  of  the  fecond 
from  the  firft. 

Let  the  Difference  of  Longitude  between  to  Places  be  66%  and  the 
Latitude  of  that  Place  having  Latitude  50°  oo\ 


Geometrically. 

With  the  Chord  of  6o°,  deferibe  the  Circle  ABCD,  which  is  to 
reprefent  the  EquinoCMal,  draw  the  Diameter  AC,  and  at  right  Angles 
thereto  the  Diametdr  B  D,  from  D,  Prick  the  Difference  of  Longitude 
given  66  toL,  and  draw  the  line  PL  the  Meridian  of  that  Place  in  the 
Equinoctial,  and  the  line  G  H  at  right  Angles  thereto. 


Prick 
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Prick  the  Latitude  given  50°  from  D  to  E,  and  laying  a  Ruler  over 
C  and  E,  find  the  Point  F  reprefenting  the  Place  in  50°  00'  Latitude, 
with  any  convenient  extent  of  the  Comp;. fTcs,  letting  one  foot  in  L, 
with  the  other  make  a  frnall  Arch  atw,  and  another  at  «,  and  afterwards 
fixing  one  foot  in  F,  with  the  other  make  two  other  Arches  crofting  the 
former  in  m  and  ?/,  over  which  a  Ruler  being  laid  will  find  on  the  line  H  G 
produced  the  Point  g.  Laftly,  Setting  one  foot  in  <7,  with  the  other 
deferibe  the  Circle  L  FI,  reprefenting  the  Great  Circle  palling  over  the 
two  Places. 
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To  Meafure  the  Arch  L  F  vphich  is  the  Great  Circle  Difiance. 

Lay  a  Ruler  over  I  and  K,  and  thereby  make  on  the  Limb  the  mark  h 
then  prick  H  h  from  L  to  /,  and  laying  a  Rular  over  I  /,  make  the  mark  p, 
which  is  the  Pole  of  the  Arch  L  K I.  Laftly,  Laying  a  Rular  over  the 
points  p  and  F,  find  the  point r,  fo  is  L  r  the  meafure  of  the  Arch  L  F  the 
Great  Circle  Diftance.  } 


To  Ale  afire  the  Angle  F  L  D. 

Which  (hews  the  Pofition  of  the  place  F  in  jo0oo#  Latitude  from  that 
at  L  under  the  Equinoctial,  lay  a  Ruler  over  the  points  p  and  L,  and  make 
the  mark  sy  the  Arch  s  I  is  the  meafure  of  the  Angle  L  F  D. 


To  Meafure  the  Angle  LFD. 


A  Rular  laid  over  F  and  p  finds  the  point  t ,  and  the  Arch  A*  is  the 
meaiure  of  the  Angle  F. 


Arithmetically. 

■  \n  the  Rightangled  Spherical  Triangle  LDF,  Rightangled  at  D  are 
given  the  Tides  LD  the  Difference  of  Longitude,  and  FD  the  Latitude 
of  the  Place  having  Latitude,  to  find  the  Angles  L  and  F,  and  fide  L  F. 


To  find  the  Angle  F  L  D. 

D  L  is  the  Mean,  and  the  Angle  L,  and  fide  D  F  are  adjacent  cx~ 
trcams-,  Therefore, 

As  the  Tangent  of  F  D  50°  co'- 
Js  to  the  Radius-- 


-10,076189 


So  is  the  fine  n/  LD  66°  00'- 


A  ^h  *S  I  F  L  D  52°  32'  equal  to  the 


-  IOjCOOCOO 

—  9,960730 
19,960730 

- 9>884S44 


To 
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To  find  the  Angle  LFD. 

F  D  h  the  mean,  and  the  fide  L  D,  and  Angle  F  are  extreams  adjacent  \ 
therefore. 

As  the  Tangent  t/LD  65°  o:' - - - 

Is  to  the  Radius - - - - - 

So  is  the  fine  of  D  t  50°  00' - - 

To  the  Co-tangent  of  the  Angle  LFD  7 1 0  1  o'  > 
equal  to  At. - - -  S 

To  find  the  fide  L  F. 

L F  is  the  mean,  and  the  Tides  LD,  DF  are  extrenms  disjunft,  and 
the  mean  is  fought*,  therefore. 

As  the  Radius- - - - ■ - - - 

Is  to  the  Co- fine  of  LD  66°  00'-- - - 

So  is  the  Co- fine  of  D  F  50°  00' - — 

T e  the  Co-fine  of  LF  74°  51'  equal  to  L  1 


- - I  CjCOGOCO 

- 9,60931 3 

- - - — 9,808067 

- - - ^9,41  7380 


- — 10,351417 

- IO,COOOCO 

- -9,884254 

19,884254 
- 9,532837 


SPropofition  z. 

2,  Two  Places  both  in  the  fame  Parallel  of  Latitude,  the  Latitude 
and  their  Difference  of  Longitude  being  given,  to  find  the  Great  Circle 
Diftance  between  them,  and  the  Angles  of  Pofition. 

Admit  two  Places  in  the  Parallel  of  50°  00'  Differing  in  Longi¬ 
tude  6o°  00'.  • 

Geometrically. 

Having  deferibed  the  Circle  A  BCD,  and  drawn  the  Diameters  A  C, 
BD  at  rightangles  one  to  the  other,  prick  6o°  co*  the  Difference  of 
Longitude  from  D  to  L,  and  draw  LP1,  and  at  rightangles  thereto 
OPR.  Then  prick  the  Latitude  50s  c o'  from  D  to  E,  and  laying  a 
Rular  over  C  E,  find  the  point  F,  through  which  deferibethe  Parallel  of 
Latitude  F  Z  N.  Afterwards  hilect  the  Angle  L  P  D,  draw  the  obfeure 
line  MP{7,  and  at  rightangles  thereto  GPH.  Laftly,  by  two  intcr- 
fefUons  as  was  (hewed  in  the  la  ft  Propofition  ,  find  the  center  and 
deicribc  the  Arch  G  Z  T  H.  A  13  (  D  represents  the  Equinoctial,  P  the 
Pole  thereof,  APC,  LFl,  BPD,  GPH  Meridians,  Z  one  of  the 

.  Places, 


kw 
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~~  places,  F  the  other,  L  P  the  Meridian  of  the  one  Place,  D  P  that  of  the 
other,  LD  or  the  Angle  L  P  D  the  Difference  of  Longitude,  ZF  their 
diftance  on  the  Great  Circle,  ZKF  their  diftance  on  the  Parallel,  where 
its  very  conlpicuous  that  the  Arch  of  the  Great  Circle,  paffes  nearer  the 
Pole  than  the  Parallel  of  Latitude,  and  n  P  is  the  Arches  neareft  approach 
to  the  Pole,  or  Complement  of  its  greateft  Latitude. 


t  To  find  the  Pole  of  the  Ayr.h  fi7FH.  _  . 

A  Ruler  laid  over  H  n  fin  \s  the  point  r,  the  diftance  M  r  pricked  from 
G  •  HUiS  the  p'  lot  /,  and  a  Raler  ova  II  /  finds  the  point  p  the  Pole  of  the 
Aral  G  n  H. 

To 
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To  me  afire  the  Arch  ZF  the  Great  Circle  Diftance. 

Lay  a  Rular  over  p  and  both  z  and  F,  and  it  will  find  the  points  $ 
and  the  fpace  s  t  meafured  on  the  Chords,  is  the  meaiure  of  the  Arch  z  n  F, 
the  Great  Circle  Diftance  required. 

To  me. if  arc  the  Single  P  o  F  «•  P  F  o. 

Lay  a  Rular  over  *  and  p,  and  it  finds  the  point//,  and  O  it  is  the  meaiure 
of  the  Angle  P  z  F. 

To  me  afire  M  n  the  Greateft  L.ttitude. 

Lay  a  Rular  over  H  and  and  it  finds  the  point  r  as  before,  and  M  > 
is  the  meafure  of  M»  the  greateft  Latitude,  this  great  Circle  Arch  (hall 
pafs  through. 

To  find  the  Latitude  this  Arch  paffes  over  at  every  five  or  ten  Degrees  of 
Longitude  from  either  z  or  F. 

Take  five  Degrees  from  the  Chords,  prick  it  from  L  or  D,  drawing 
Meridians  through  each  point ,  afterwards  take  90  Degrees  and  prick 
from  each  of  theie  points  towards  O,  then  a  Ruler  over  each  of  thefe 
points ,  and  the  point  where  its  correfponding  Meridian  cuts  the  Arch 
x  F  will  find  points  towards  R,  whole  Diftance  from  L  is  the  Latitude 
at  that  Longitude.  But  this  1  (hall  make  plainer  and  clearer  in  the  next. 

Arithmetically. 

In  the  Equicrural  Spherical  Triangle  z?F,  are  given  the  two  legs  z?, 

F  P  the  Co-latitude  of  the  places  you  are  to  Sail  between,  and  the  con¬ 
tained  Angle  z  P  F  their  difference  of  Longitude,  to  find  the  fide  z  F  the 
Great  Circle  Diftance,  and  Angle  FzF  or  P  F  z. 

For  the  fide  ZF  the  Diftance. 

The  Meridian  P  n  divides  the  Triangle  ZPF,  into  two  Rightangled 
Triangles  in  each  of  which,  are  given  the  Co-latitude,  and  i  Difference 
of  Longitude :  as  in  the  Rightangled  Triangle  zn  P  is  given  zV  the 
Co-latitude,  and  Z.z  P  »,  the  half  Difference  of  Long,  to  find  z  n  the  half 
Diftance,  in  which  zn  is  the  Mean,  and  z  P  and  <£  z.?n  disjunft  cx- 
treams.  Therefore, 

Oe  >4j 
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t/4s  the  Radi  its  ■— — •-> - - - io,ocooooo 

Is  to  the  Co-fine  of  50°  co'  the  Latitude - - 9,8080675 

So  is  the  fine  of  30°  00'  the  half  difference  of  Longitude - - 9,6989700 

To  the  fine  of  180  45'  half  the  fide  Z  F  the  great  Circle"?  _  Q 

difiance-,  and  the  whole  difiance  is  3  7®  3  o'"  equal  to  st,  £  y  1 5  7  3  7  5 

For  the  Angle  P  z,  F  or  P  F  z. 


In  the  Rightangled  Triangle  zn  P,  is  the  mean,  and  the  Angles 
P  z  n>  n  P  z.  are  extreams  adjunct  therefore, 


As  the  Cotangent  of  90°  00'  the  half  difference  of  Longitude  — 10,2385606 

Is  to  the  Radius - - - - 10,0000000 

So  is  the  fine  of  50°  00'  the  Latitude - - - 9,8842540 

19,8842540 

To  the  Co-tangent  of  66°  oS'  the  Angle  P  zn. - 9,6456934 


To  find  the  great  eft  Latitude. 

in  the  Rightangled  Triangle  zn  P,  is  given  the  fide  2.  P,  and  Angle 
iPff,  the  Angle  zPn  is  the  mean,  and  the  Tides  z  P,  and  Pn extreams 
adjunft;  Therefore, 

As  the  Tangent  of  50°  cc'  the  Latitude - — - - - - 10,0761865 

Is  to  the  Radius - - - * - 10,0000000 

So  is  the  Co-fine  of  30°  co'  the  Angle  z  P  n - - 9,9375306 


T 0  the  Tangent  of  36°  00'  P  n  the  Complement  of  the ? 
greatefi  Latitude - * - - - - - i 


19j937S3°^ 
-9,86 13441 


Tt 9  find  the  Latitude  the  Archpaffes  at  every  five  Degrees  of  Longitude . 

Let  P  a*  be  a  Meridian  at  50  Longitude  from  z,  then  in  the  Rightangled 
Triangle  x  n  P  is  given  the  fide  n  P,  and  Angle  .v  P  n,  to  find  the  fide  .v  P, 
the  Co-latitude  of  the  Arch  at  that  Longitude,  you  may  find  alfo  the  fide 
.vi  the  diftance  to  be  Sailed  to  alter  50  of  Long,  and  alfo  the  Zl  P  xn 
the  Af  of  pofition  at  that  Longitude. 

3.  The 
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3.  The  Latitudes  of  two  places  lying  in  the  fame  Hemifphere, 
and  there  Difference  of  Longitude  being  given,  to  find  the 
Great  Circle  Difiance  between  them ,  and  the  Angles  of  Pc- 
fit  ion. 


Let  the  two  places  be  the  Lizard  in  Latitude  50°  ro’  North,  and  Cape 
Cod  in  Latitude  410  50'  North,  whole  Difference  of  Longitude  is  a- 
bout  58°. 


Having  deferibed  the  Circle  A  B  C  D,  and  drawn  the  Diameters  A  C, 
BD,  prick  58°  the  Difference  of  Longitude,  from  DtoL,  and  draw 
the  liRe  L  P,  afterwards  prick  50°  00’,  the  Latitude  of  the  Lizard  from 
DtoE,  and  laying  a  Ruler  over  A  and  E  find  the  point  F  :  then  prick 
41°  50' the  other  Latitude  froraL  tor,  and  laying  a  Ruler  over  H  and  r  find 
.  Oo  2 
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the  point  z.  Draw  the  obfcure  line  z  G,  and  at  right  Angles  to  zG 
draw  G  ^, which  being  produced,  will  concur  with  the  line  LI  produced 
in  h.  Laftly,  through  the  three  points  z  F  h,  defcribe  the  Arch  b  z  F  which 
will  reprefent  the  great  Circle  palling  over  both  places.  5 


To  me. if  tire  the  Arch  z  F  the  great  Circle  difiance,  yon  tnufi  firfi  find  the 
Pole  thereof  thus. 

Drrfw  the  line  RP  It,  and  at  right  Angles  thereto  draw  alfo  MP^N 
Then  laying  a  Ruler  over  K  and  a  mark  s,  and  lay  s  N  from  R  to  t,  a  Ruler 
mer  K  and  t  will  find  p  the  pole  of  the  Arch  R^K.  Laftly,  lay  the 
Ruler  over  p,  and  both  and  F, making  in  the  Limb  the  marks  v  >v,  and  the 
Arch  vw  is  the  mealure  of  ^  F  the  great  Circle  diftance. 


To  meafure  the  Angles  of  Pofition  P  z  F,  z  F  P. 

Lay  a  Ruler  over  p  and  s.,  and  find  the  point  .v,  then  is  .v  G  the  meafure 
of  the  Angle  P  a.  F,  Again  the  Ruler  laid  over  p  and  F  finds  the  point  k 
and  ^  G  is  the  mealure  of  the  Angle  ?.  F  P.  ? 

N  5  is  the  greateft  Latitude  the  Arch  pafles.  And  LN  is  the  Longitude 
from  z  of  the  greateft  Latitude. 


To  ja.ri  the  Latitude  this  Arch  find!  pafs  through  at  every  five  or  ten  Decrees 
of  Longitude,  &c.  from  cither  place.  * 


Prick  ten  Degrees  from  D  to  io,  and  from  10  to  20,  and  from  20  to 
30,  arc.  to  L,  and  draw  the  lines  10  a  P,  20  «P,  30<hP,&c.  Then  take 
the  extent  between  D  and  C,  or  D  and  A,  and  prick  it  from  10  to  1  and 
from  20  to  2, and  fromjo  to^,  cV.  Then  laying  a  Ruler  over  1  and  \  find 
the  point  i,  fo  is  i  10  the  Latitude  at  ten  Degrees  Longitude  from  F 
lay  the  Ruler  over  2,  «,  it  finds  the  point  m,  and  m  20  is  the  Latitude  at 
twenty  degrees  Longitude  from  F,  &c. 

Here  1  might  have  fhewed  the  mcafuring  of  the  Angles  of  Pofition, 
at  each  five  or  ten  Degrees  difference  of  Longitude,  and  the  diftance 
that  muft  be  Sailed  in  altering  each  five  or  ten  Degrees  Longitude,  and 
now  to  have  found  the  difference  of  Longitude,  and  Angle  of  Pofition  at 
each  Degree,  or  half  Degree  difference  of  Latitude,  or  the  difference 
of  Longitude  and  Latitude,  and  diftance  made  in  altering  the  Angle  of 

H ready*  “  qUartCF  °1'  half  il  point’  but  that  wc  have  been  two  large 


The  Projection  here  ufed  is  not  the  eafieft  to  delincat,  or  moll  con-' 
yen  lent  to  meafure  from  the  diftances,  Latitudes  and  Angles,  but  con- 
.idering  that  the  chief  ufe  of  this  Circular  Sailing  is  only  to  exercife 
Vouth  in  Spherical  Triangles,  I  have  chofen  that  Projection  which  might 
repiefcnt  the  Triangles  beft,  and  make  the  thing  plaineftto  view,  other 
ways  they  may  find  m  Mr.  Philips  Geometrical  Seaman,  and  Mr.  Collins 


Arith. 
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Arithmetically , 

To  calculate  the  great  Circle  Difiance  z  F, 

In  the  Oblique  Triangle  ^PF  is  given  the  fidc^P  48°  10',  the  Com? 
plement  of  the  Latitude  of  Cape  Cod,  and  the  fide  FP  390  50'  the  Co- 
latitude  of  the  Lizard  with  the  comprehended  Angle  x-PF  58°  the  dif¬ 
ference  of  Longitude,  to  find  the  fide  2-  F. 

The  eafieft  way  to  work  this  is  by  the  Verfed  fines  y  thus, 

2)  58’  00'  The  Log.  fine  of  48°  1  o' - - - 9,872207 6 

29  00  The  Log.  fine  of  390  50' - * - 9>8o6S573 

The  double  of  the  Log.  fine  of  29°  00'* - 19,3711424 

The  natural  fine  againfi - - - - - .3-’9?°49907S 

Is  1123361  which  doubled  is— - - - - 22467.22 

48  IO  The  Nat.  Ferfed fine  of  8°  20'  the  difference  ? - l0-*g . 

39  5°  of  the  fides  is - - *  S  _ _ J 

T*  20  the  Ferfed  fine  of  40°  7'  the? _ 23*23,06 

the  difiance  fought. — - jy 


7‘o  find  the  Angles  of  Pofition. 

In  the  Spherical  Triangle  itPFare  given,  z  V  48°  io'  the  Complement 
of  the  Latitude  of  the  Cape,  the  fide  *>F  40°7'  the  diftance,  and  the 
Angle  *PF  58° 00'  the  difference  of  Longitude,  to  find  the  Angle 
P  fz. 


As  the  fine  of  the  diftance  z  F  40°  f - * - -  9,8091192 

Is  to  the  fine  of  its  oppofite  Angle  58°  oo'  — - - 9,9284205 

So  is  the  fine  of  the  fide  z  P  48®  1  o' - ■■  '  ~  9>  722  7 

10  1.9,8006281 

To  the  fine  of  its  oppofite  Angle  PF  •*.  78°  42'  -■  9j99!  S°^9 


Then  for  the  Angle  P  z  F  •,  fay, 

As  the  fine  of  the  fide  z  F  40°  7'- - ■■  —  *  *  9,8091192 

Is  to  the  fine  of  58?  00'  the  oppofite  Angle - - 

So  is  the  fine  of  FP  39°  5  °'“ - -  ”  9?  c  5S7_S 

To  the  fine  of  its  ofgofite  Angle  57°  2,8'  “ - 9j925  S 

To 
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To  find?  a  the  Complement  of  the^greatefi  Latitude  this  circle  Jhall  pafis 

In  the  Rightangled  Triangle  z.P4)  Rightangled  at  4,  are  given  the  fide 
tP48°  ic',  and  the  Angle  P  z  a,  to  find  the  fide  P  *  *  thus. 

As  the  Radi  in - - — _ , _ _ 

- 10,000000® 


-  *^9j79^c664 


-  IOjOOOOOO* 

— 9)9070771 
—9,9518961 


As  the  Radi m - - — _ , _ _ 

- 10,000000® 

Is  to  the  fine  of  z  P  48°  1 0' _ _ _ _  o_.'T~I7 

So  it  the  fine  of  the  Angle  Via  57°  28' - 9*258588 

To  the  fine  of  the  fide  ?a  5S°55'  the  Complement  of? 

the  greater  Latitude. - - -^9,7980664 

Afterwards  find  the  Angle  z  P  a  \  thus, 

As  the  R adiiu - - . - .  .  - -  —  .  . _ _ _ 

- - 10,000000* 

Is  to  the  TangcittcfPa  38°  55' - ^MOiorn 

So  is  the  Co-tangent  off.  P48°  10' — - - - - 9,9518^61 

To  the  co-fine  the  jingle  j.  P  4  43  0  43'  „ thick  beine  taken  }  ~  Z 

from  tne  Angle  *PF  leaves  the  jingle  FPa. — _ ^—^9, 8589734. 

To  find  the  Latitude  of  this  jirch,  at  each  five  or  ten  Degrees  difference  of 
Longitude  from  z,  or  the  Lizard^  and  alfio  the  pofition. 

From  the  Angle  *P  4  take  ten  Degrees,  and  there  remains  the  Angle 
*Pm,  then  m  the  Rightanglcd  Spherical  Triangle  &  Pa  Riehtan°Ied  at  a 

53"“  ‘he  l  rnd,  fi/cPTfind  fide  ,  P  Sc  Complement 

of  the  Latitude,  and  the  Angle  P  0  a  the  pofition.  v 

Jfi  tt  were  required  to  find  the  Longitude  and  Latitude  ofi  this  Arch ,  at  each 
quarter  point  alteration  of  the  courfie. 

Either  by  adding  or  fubdocting  according  as  the  Cafe  requires,  fur. 
celfivcly  J  point  from  the  Angle  Pa.  a,  find  the  Angles  Pga,  Pya  o-c 

AnpfcpV"  thre  fi '§hthng/!|d  Iniant.8lc  f  P  *’  areSiven  thc  fide  Pa,  and 
Anf  r2P  \  °ifind  thj  fi?C  (3P, the  Complement  of  the  Latitude,  and 
A".n  if  ?a  h,e  L™g,tudcr.from  Perpendicular,  which  being  compared 
with  the  Angle  *  P  a,  or  F  P  a  will  give  the  Longitude  from  either  /or  F. 

,  Bue  e  ,r  ~cre  re,plired  to  find  the  Angle  of  pofition  and  Longitude 
at  each  half  Degree  or  Degree  of  Latitude  from  cither  *  or  F.  g  ’ 
By  fubtraflmg  or  adding  (as  the  Cafe  (hall  require  J  30' or  a  Degree 
to  the  fide  5  P  find  the  fide  P  *3, then  in  the  Rightangled  Triangle 0Pa%M 

be 
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be  given  the  fides  P  0,  and  P  a  to  find  the  Angle  0  P  a,  and  P  0  a.  Here 
I  might  fhew  how,  after  you  have  calculated  the  Latitudes  of  the  Arch 
at  each  ten,  five,  or  Angle' Degree  of  Longitude,  to  make  pricks  on  the 
Mercators  Chart ,  and  to  trace  a  Curve  through  them,  reprefenting  the 
Arch  of  the  Great  Circle,  &c.  But  I  have  too  much  iwcll’d  the  Volum 
already. 


Ho.v  to  find  where  Currents  are ,  and  which  way  they  fet ,  and  their 
rate  of  Drivings  or  Drift. 


A  good  way  to  difeover  the  great  and  mod  notable  Currents,  is  by 
keeping  an  exaft  account  of  your  way  both  outward,  and  homeward, 
according  to  your  dead  reckoning  •,  being  very  curious  in  obferving  the 
way  your  fhip  makes  by  the  Log-line,  for  it’s  not  your  corrcft  account 
but  your  dead  reckoning  that  is  here  to  aftift  you.  Therefore  you  mud 
be  careful  to  try  how  the  Ship  goes  by  it  when  you  Sail  near  the  Meridian, 
how  (he’s  drawn  from  her  courfe,  as  again  when  (he’s  (leered  dire&ly 
Eaft  or  Weft,  take  good  notice  if  (he  alter  her  Latitude.  As  for  thofe 
gueflings  by  Ripplings  of  the  water  and  driving  of  froath,  &c.  along 
the  fhore  when  in  fight  of  it,  they  can  (land  a  man  but  in  little  (lead,  But 
the  mod  ufual  and  ulefiil  way  of  obferving  a  Current  is  thus } 

When  there’s  a  fmooth  Sea  and  not  much  wind,  heave  out  the  Boat 
taking  into  her  three  or  four  hands,  a  Compafs,  Log-line,  and  half  minute 
Glafs,  with  a  line  or  fmall  warp  of  above  an  hundred  Fathoms  long,  to 
the  end  of  which  line  faften  a 
Triangular  piece  of  board  as  the 
board  ABC,  and  to  one  of  the 
Angles  faften  a  good  weight  of 
Lead  to  fink  it,  fome  ufe  inftead 
of  this  board  a  Kettle  tied  by  the 
bail.  When  you  are  off  from  the 
Ship,  cafl  over  your  board  or  Kettle 
letting  it  fink  at  lead  6o  Fathom, 
and  if  you  have  line  enough  let  it 
go  ioo  or  120  Fathom,  then  be¬ 
laying  the  line  faft  about  her  ftem, 
it  will  bring  her  up  and  make  her 
ride  as  if  at  an  Anchor. 

Then  caft  over  your  Log,  turn  up  the  Glafs,  and  as  you  veer  out  the 
Log-line,  fet  the  drift  of  the  Log  with  your  Compafs,  fo  (hall  you  know 
whether  there  be  any  Current  or  not*,  and  if  any  how  it  fets,  and  the 
rate  of  driving,  remembring  to  add  always  to  the  drift,  if  the  line  (he 
ride  by  befixty  Fathom  j  part,  if  the  line  be8o  Fathom  if  an  hundred 

Fathom 
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Fathom  the*  th  part,  &c.  of  the  drift  more  for  the  drift  of  the  Boat: 
for  tho  the  Boat  l'eem  to  ride  or  lie  ftil),  yet  {he’s  found  by  experience  to 
drive  the  mean  time,  but  whether  thele  allowances  be  the  very  truth 
1  (hall  not  much  contend,  they  are  delivered  as  agreeing  with  experience 
and  therefore  may  be  ufedtill  farther  experience  better  informs.  Yet 
note  that  the  bigger  the  weight  and  board  is  that  the  Boat  is  to  be  rid  bv, 
the  lefs  will  be  her  drift. 


Of  Lee-rny. 


That  you  may  be  the  better  able  to  judge  of  a  Ships  Lee-way ,  always 
when  you  are  by  a  wind  and  have  Land  in  fight  juft  on  head,  take  notice 
as  you  keep  the  Ship  ftcered  on  the  point  the  Land  bore  on,  how  (he 
hides  away  to  Lee-ward ,  and  the  Land  appears  ftill  more  and  more  to 
windward ,  for  by  fuch  kind  of  Observations  taking  notice  of  the  Sail 
abroad,  ftrefs  of  wind,  Ships  trim,  and  growth  of  the  Sea,  the  Judgment 
may  be  fo  ftrengthened  that  a  man  (hall  rarely  fail  in  giving  a  pretty  true 
allowance. 

If  the  Land  in  fight  be  not  right  on  head,  yet  by  taking  notice  of  the 
point  it  was  on  at  firft,  and  how  it  weathers  in  keeping  the  fame  courfe, 
you  have  the  fame  advantage. 
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BH  A  T  the  Reader  is  like  to  meet 
with  in  the  following  Treatife,  the 
Contents  will  inform  him,  what 
occafioned  the  writing  of  it  I  have 
intimated  in  the  firit  Settion  •  I  have 
farther  to  add  ,  that  I  thought  I 
could  not  perform  any  piece  of 
Service ,  which  might  moxt  juftly  deferve  acceptance, 
or  be  more  ulefuli  to  the  Ingenious  Student  of  Aftro- 
mmy  than  this,  wherein  Ihavefhewed  him  how  all 
the  Diurnal  Appearances  of  the  Sun  and  Stars  are 
naturally  made ,  and  how  laying  afide  all  thofe  Old 
frojeftiom  of  the.  fytere  which  falfly  fuppofe  the 
Earths  Stability ,  they  may  be  reprefented ,  and  the 
Problems  concerning  them  anfwered  by  Hew  ones , 
grounded  on  that  true  Syftem  of  the  World,  which 
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fuppofes  the  Annual  and  Diurnal  Motions  of  the  Earth 
propofed  firft  by  Tytbagoras,  afferted  by  Copernicus ,  de- 
monftrated  by  Kypler,  and  as  mod  agreeable  to  reafon 
and  experience  approved  and  entertained  by  the  ableft 
Ajlnno mers  of  our  Times. 

Hence  1  have  given  it  the  Name  of  the  DoHrine  of  the 
Sphere ,  wherein  if  my  Reader  {hall  think  I  have  an- 
lwered  but  few  of  thofe  many  Problems  that  may  be 
propofed  ,  I  mull;  tell  him,  that  though  I  have  handled 
only  the  moll  ordinary  and  ufeful,  yet  if  (as  I  fuppofe) 
he  underftands  the  Nature  of  Projections ,  and  the 
Refolution  of  Spherical  Triangles ;  he  will  readily  ap¬ 
prehend  how  other  Circles  may  be  drawn  in  that  I 
have  deicribed,  and  more  Triangles  formed,  whence 
anfwers  may  be  given  to  any  Problem  concerning  the 
Thainomena  of  the  Sun  or  Stars  ,  as  eafily  as  by  any  of 
the  Pcolemaick  Projections  hitherto  ufed  and  Taught. 

And  lead  what  I  have  writ  fhould  prove  ufelels  to 
him  for  want  of  Rich  a  perfect  knowledge  in  Trigem - 
metiy,  I  have  laid  down  the  Analyfis  or  Canon,  where¬ 
by  every  particular  Problem  is  anfwered  in  words  at 
length,  for  I  know  very  well  there  are  a  fort  of  diligent 
and  curious  Men  in  the  World,  who  tho  they  may  not  at 
firft  apprehend  the  reafon  of  a  Rule,  yet  having  fre¬ 
quent  occafion  to  employ  it,  may  at  length  make  them- 
lelves  Mailers  of  it ,  and  to  Rich  works  of  this  Nature 
prove  generally  the  moft  ufefull. 

,  For  whole  lake  I  have  followed  the  fame  plain 
“  Method  in  the  ‘Second^  Tart,  where!  have  Taught  how 
to  find  within  what  (pace  on  the  Earth  the  Solar  Eclipfe 
is  vifible  ,  and  where  the  principal  Thafes  appear ,  by 
Calculation  ;  as  alfo  how  all  the  requifites  of  the  fame 
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Eclipfe  may  be  found ,  for  any  given  place ,  without 
the  Calculation  of  Tar  allaxes ;  which  ufeful  Invention 
having  never  appeared  in  Publick  before,  l  find  my 
felf  obliged  to  give  the  following  account  of  its  Origi¬ 
nal  ,  that  I  may  not  hereafter  be  accufed  of  injuftice  to 
two  of  my  fingular  kind  Friends ,  the  admirably  In¬ 
genious  Sir  Cbnftophcr  Wren,  (Mailer  Surveyor  of  His 
Majesties  Buildings )  and  our  Southern  Tycho , 
Mr  Edmond  Halley. 

It  was  in  the  Winter  of  the  year  1676.  that  I  light 
upon  this  Method  ;  The  Autumn  before  fome  fpots 
had  appeared  in  the  Sun,  and  then  L  was  obferving  a 
Compadl  one  that  made  more  than  two  entire  Revolu¬ 
tions  before  it  was  wholly  extinCt ;  Examining  my 
Obfervations  to  find  the  Reafon  of  their  different  Ap¬ 
pearances  ,  I  collected  from  them,  that  the  fpots  ad  - 
hered  to  his  Superficies ,  and  that  they  were  carried 
round  his  Center  once  in  25  days  and  a  quarter, the  Nor¬ 
thern  half  of  that  Axis  on  which  this  Revolution  was 
performed,  being  inclined  about  8  T>eg.  to  the  plane 
of  the  Ecliptick,  betwixt  the  nth  and  1 8th  Degrees  of 
Virgo ,  which  being  concluded,  I  found  that  allowing 
what  alterations  mull  neceffarily  happen  in  their  Ap¬ 
pearances,  by  reafon  of  the  Earths  Diurnal  Progrefs  in 
her  Orbit,  all  my  Obfervations  would  be  reprefented 
as  nearly  as  I  could  expeCl.  And  now  having  feen  how 
the  Poles,  Axis,Equator,  and  Parallels  in  the  Sun  altered 
their  Appearances  to  the  Eye  placed  on  the  Earth  ,  ac¬ 
cording  as  (lie  changed  her  place  in  her  Orbit ,  this  put 
meupon  confidering  how  the  Axis  of  the  Earth,  and' 

thefeveral  Paths,  or  Parallels  imagined  on  it,  would 
appear  from  the  Sun ,  and  how  the  Diurnal  Thanomena 

would 


_ THE  PREFACE , 

would  be  reprefented  by  an  Orthographical  Proje&ion 
of  our  Globe,  on  a  Plane  ftatiding  at  Right-Angles  to 
the  Ecliprick  ,  and  the  Line  connedting  the  Centers  of 
the  Sun  and  Earth  :  Here  I  found  what  I  have  delivered 
in  the  firft  SeBion  of  the  Second  Part  of  this  Treatife,!^. 
how  the  Parallaxes  of  Altitude,  Longitude,  and  Lati¬ 
tude,  were  made,  and  given  by  Conftrudion’and  upon  a 
little  farther  Confideration  ,  how  the  Times  of  any 
Appearance  of  a  Solar  Eclipfe,  the  parts  then  darkned, 
with  the  Inclinations  of  the  Cufps  might  be  determined’ 
without  any  Calculation  of  them,  by  the  help  of  fuch 
a  Projection.  Much  pleafed  with  this  difcovery ,  I 
immediately  conftruCted  an  Eclipfe  I  had  obferved  at 
Derby,  OBob .  25.  1668.  and  with  a  brief  Defcription 
of  the  Method  tranfmitted  it  to  my  kind  Friend ,  and 
then  Living  Patron  Sir  Jonas  Moore ,  by  whom  it  was 
Communicated  to  the  ’ Royal  Society  at  one  of  their 
Meetings  j  It  hap  ned  Sir  Lbriflopher  Wren  was  there  pre¬ 
lent,  who  having  viewed  the  Figure  only,  told  him, 
that  himlelf  had  known  the  fame  Method  16  years  a 
gone,  and  to  aflure  him  of  it,  fent  him  foon  after  a  like 
Projection  neatly  drawn  on  Paftboard,  and  fitted  with 
feveral  Ingenious  contrivances  of  Numbers  and  Scales 
for  the  ConfiruCtion  of  Solar  Eclipfes  in  our  Latitude. 
This  Sir  Jonas  brought  down  to  me,  then  Labouring 
under  fomfe  Diftempers,  to  Greenwich ,  whereby  I  was 
fansfied  that  the  honour  of  the  firft  Difcovery  of  this 
ufeful  invention  was  abfolutely  due  to  Sir  Chriftopher 
Wren ,  whom  of  all  Mortals  I  believe  to  have  been  the 
firft, that  knew  how  to  find  theTimes  of  the  Beginning, 
Middle,  Digits  then  darkned.  Inclination  of  the 'Cufps 
atany  Phafis,  and  End  of  a  Solar  Eclipfe,  with  out  the 
Calculation  of  Parallaxes.  jn 
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In  fome  Difcourfe  I  had  with  Mr.  Halley ,  before  he 
went  to  obferve  the  Southern  Conftellations  at  St.  Hd- 
lena ,  he  Mentioned  the  Conftru&ion  of  Eclipfes  as  poffi- 
ble,  but  out  of  a  tender  AffeCtion  to  his  own  Inventions, 
or  for  what  other  Reafon  I  know  not,  he  was  pleafed  to 
conceal  his  Method  both  from  me,  who  then  thought  it 
fcarce  poffible,  and,  for  ought  I  can  underftand,  from  all 
others  :  Nor  is  it  to  be  wondred  at,  that  three  of  us 
fhould  make  this  difcovery  feverally,  and  without  any 
Intimation  of  the  Method  from  each  other  •  For  to  me  it 
feems  very  unlikely,  that  any  one  who  admits  the  Mo¬ 
tion  of  the  Earth, and  apprehends  how  the  Moon  palling 
betwixt  the  Sun  and  it,  Eclipfes  fome  part  of  him  to  all 
thole  People  who  lie  under  its  paffage,  fhould  ever  mifs 
of  it.  But  we  might  rather  admire,  (had  I  not  intimated 
the  Reafon  of  it  in  the  fifth  SeBion  of  the  Second  Part ) 
that  the  acute  Wit  of  the  Sagacious  I\epler  fhould  over 
look  it,  when  he  had  difeovered  the  Method  of  finding 
by  Calculation  within  what  fpaces  on  our  Globe  the 
Solar  Eclipfe  is  bounded,  and  where  the  principal  Pbafes 
of  it  would  appear. 

I  had  almoft  finifhed  what  I  have  here  delivered 
concerning  the  ConftruCtion  of  Eclipfes,  when  it  was 
intimated  to  me  by  my  kind  and  Ingenious  Freind 
Mr.  'Perkins ,  that  there  was  little  extant  in  the  Englifl? 
Tongue  concerning  the  general  Method  of  Calculation 
aforementioned,  and  that  therefore  I  might  do  well  to 
explain  it.  I  considered  then  that  this  might  be  perform¬ 
ed  more  eafily  than  is  Taught  by  the  firft  famous  Inven- 
r  ter ,  and  without  his  Nonageffimary  Table.  Waving 
therefore  my  firft  intent ,  which,  was  not  to  engage  my 
felf  in  any  th.rng ,  that  had  been  exprefly  handled  by 

others 
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ochersbefore  me;  I  thought  itnecellary  to  impo(c  this  far¬ 
ther  task  on  my  lelf,  and  accordingly  wrote  the  precepts 
relating  to  that  Subjeft,  after,  tho  for  Method  fake, they 
are  inferted  before  the  Conftruclion  of  the  Solar  Eclipfe. 

In  the  year  1 670. 1  fivft  publifhed  Predi&ions  of  the 
Moons  Appulfes  to  Fixed  Stars, which  I  continued  Eight 
years  after  lucceffively,  firft  in  the  Tbilofopbical  Tranfaki- 
ons,  after  in  the  %oyal  Almanack. ,  propofing  them  as  an 
ufeful  and  the  moll  practicable  expedient  for  finding  the 
Longitude ,  or  difference  of  Meridians  becwixt  any  two 
places ,  by  reafon  both  of  their  frequency,  and  that  a 
lingle  Perfon  might  obtain  what  ever  is  required  in 
Obfervations  of  them  with  a  fmall  Apparatus  of  Inftru- 
ments ,  but  the  Calculation  of  Parallaxes  required  in 
their  Application  caufed  them  to  be  lefs  regarded  then 
I  hoped  they  would  have  been ;  I  have  therefore  (hewn 
here  how  this  tedious  labour  may  be  avoided ,  and  the 
Occupation  or  Emerfion  of  a  Star  from  the  Moon  or 
the  Time  of  itsvifible  Conjundion  with  her  Center, 
and  diltance  then  from  her  next  Limb  may  be  found  by 
Conftrudion,  as  the  <Phafes  of  a  Solar  Eclipfe  .  and 
the  difference  of  Meridians  betwixt  twodiftant  places 
by  Obfervations  of  the  fame  Appulfe  made  at  each  ■ 
and  now  the  main  difficulty  being  removed,  I  would 
again  recommend  this  Method  to  the  Study  and  Pradice 
of  the  Ingenious  Aflronomer  and  Navigator. 

Whom  I  advife  to  make  himfeff  well  acquainted 
\\  ith  the  firft  part  of  this  following  Work,  if  he  intends 
tli roughly  to  underftand  the  fecond,  wherein  the  Me¬ 
thod  of  Conftruding  Eclipfes  and  Appulfes  is  Tauoht. 
And  to  carry  this  Notion  along  with  him,  which  I  forgot 
to  infert  in  his  proper  place ,  That  by  the  true  diftance  of 
the  Sun  or  a  Star  from  the  Vertex ,  I  mean  an  Arch  in  the 

Earths 
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Earths  juperficics  intercepted  betwixt  two  Lines  produced  from 
its  Center ,  the  one  to  the  ftation  of  the  Ob  [ewer,  or  Vertex ,  the 
other  to  the  Sun  or  Star .  Something  may  after  appear 
difficult ,  efpecially  to  fuch  Young  Artifts,  as  this  piece 
is  properly  defign  d  to  Inftrud,  though  I  have  endea¬ 
voured  to  be  as  plain  as  was  poffible  •  but  where  there 
are  fuch  able  Matters  as  Mr.  Verkins  to  explicate  them , 
fome  little  difficulties  will  be  found  rather  an  advantage, 
than  otherways  to  the  Student. 

The  aforementioned  Predictions  of  Appulfes  gave 
occalion  to  my  firft  acquaintance  with  Sir  Jonas  Moore, 
who  well  apprehending  their  ufe,  and  that  good  Ob¬ 
fervations  of  the  Moons  Motions  confantly  continued 
for  fome  years,  and  an  accurate  Catalogue  of  the  Fixed 
Stars  were  required  ,  before  this  eafy  Method  was  to 
be  applyed  ,  was  pleafed  to  recommend  me  for  that 
Work  to  his  Majesty,  who  has  fo  far  encouraged  it  by 
his  Liberal  allowance, that  we  need  not  doubt  but  what 
is  wanting  may  be  obtained  in  reafonable  Time.  And 
now  Sir  Jonas  having  left  a  Book  ol  Navigation  in  the 
Prefs,  by  reafon  of  his  hidden  Deceafe,  unperfeft ;  I 
thought  I  could  not  at  preient  better  aniwer  the  Engage¬ 
ments  I  lie  under  to  my  Royal ,  and  mod:  Gracious 
Matter,  than  by  imparting  to  the  Publick  an  Invention, 
which  through  his  Favour  and  Princely  Care  may  be¬ 
come  of  ample  ufe  to  it ,  in  a  piece  defigned  by  the 
Author  for  his  peculiar  fervice.  In  doing  of  which  I 
hope  I  may  be  allowed  to  have  fatisfied  the  intereft  of 
that  debt  of  Gratitude  I  owe  his  Memory,  and  that  the 
difeharge  of  the  Principal  will  be  Refpited,  till  fuch 
time  as  Providence  fhall  enable  me  with  a  more  proper 
occalion,  which  l  hope  may  be  e're  long. 
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CP  lane  touching  the  Moons  Orbit ,  at  Right-Angles  to  the  Line  Con¬ 
necting  the  Centers  of  the  Earth ,  and  Sun,  or  given  Star,  by  infinite 
flreight  Lines  proceedingfrom  either  to  the  Rete  or  Sphere  is  Taught r 
and  Dcfcribed y  and  the  Moons  Parallaxes  in  Altitude,  Longitude  and  Latitude y 
determind  by  it  only.  Sett.  :. 

The  Breadth  of  the  Semidiametcr  of  the  Disl f,  Tenumbra,  and  Earths 
fbadow  demonflrated,  how  the  Eclipfe  of  the  Sun  is  made.  Sett.  2. 

How  the  true  Places  of  the  Sun  and  Moon  ,  her  Latitude ,  Horary 
Motioti  ,  Horizontal  Semidiameters  ,  and  CP ar allaxes  may  be  found  by 
Calculttion,by  Tables  annexedto  this  Treatife  fitted  to  the  Meridian  of  London, 
with  £xamplcs,the  Author  dife  ov  er  s  the  great  cfl  Error  of  the  faidTables.  Sett.  ?. 

How  by  the  faid  Tables  to  find  the  Times  of  the  Alean  and  True  ConjunClions 
or  Oppofltions  of  the  Luminaries ,  asalfo  of  the  Principal  Phafes  of  a  Solar  Eclipfe 
under  the  Meridian  of  London ,  with  the  Longitudes  of  the  Places  from  it,  and 
their  Latitudes  where  the  faid  Phafes  fit  all  appear  ,  that  is , 

1 .  Where  the  Eclipfe  Begins  in  the  Sun’s  Vertex  as  he  Rifes. 

2.  Where  it  Ends  in  his  Vertex ,  as  he  Rifes. 

'  3.  Where  he  Rifes  Centrally  Eclipfed. 

4,  Where  he  Sets  Centrally  Eclipfed. 

5.  Where  the  Eclipfe  Ends  in  the  lowcfl  Point  of  the  Rifing  Sun- 

6.  Where  it  Begins  in  his  lowefl-  Points  as  he  Sets. 

7.  Where  the  Sun  is  Centrally  Eclipfed  in  the  Meridian. 

8.  Where  the  Suns  lower  is  juft  touched  by  the  Moons  .upper  Limb  in  the  Mcria. 

9.  Where  his  upper  is  juft  touched  by  her  lower  Limb  in  the  Meridian. 

10.  Where  the  Sun  is  Centrally  Eclipfed  in  the  Nonage  fflme,  without  the  help 
of  any  Nonaveffimsiry  Table,  exemplified  in  the  Eclipfe  of  the  Sun  bapning 
July  the  2d  16S4.  Sett.  4. 

The  Reafon  and  Demon  fir  alien  of  the  faid  Calculus;  A  lime  at  London 
given ,  to  find  the  place  where  tf>e  Sun  Jhall  then  appear  Centrally  Eclipfed,  and 
Time  at  that  place >  ff 
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T s  find  the  Beginning  and  vifble  ConjunUion  of  the  Luminaries ,  Digits  then 
Darlyed,  Inclination  of  the  Cufps ,  End  of  the  Eclipfe,  or  Time  when  any  pofjible 
Number  of  Digits  pall  be  Darbned,  Geometrically ,  by  Scale  and  Gompaffes  with - 
out  farther  Calculation  \  Thefe  appearances  determined  by  Conftruclton  in  the 
faid  Eclipfe  at  London,  Aleppo,  and  Jamaica  ;  that  the  Difference  of  Me - 
rtdians  betwixt  any  two  places  may  be  found  by  two  Accurate  Obfervations  of  the 
Jame  Solar  Eclipfe  at  the  Jaid  places.  Se£L  6 

To  find  the  Time  of  the  true  Conjunction  of  the  Moon ,  and  any  Star  by  the 
faid  Tables.  Of  the  vifble ,  and  Diflance  of  the  Star  then  from  the  Moons  next 
Limb  \or  if  fie  cover  it,  of  its  Occultation  and  Emcrfion  from  her  by  Conftrutliov , 
or  with  Scale  and  Ccmpaffcs  only  •,  That  if  the  Theory  of  the  Moon ,  and  places  of 
the  Fixed  Stars  were  Accurately  refored,  Obfervations  of  Appulfcs  would  be  the 
be  ft  and  rcadieft  Expedient  for  fading  of  the  Longitude  •,  That  through  His 
MAJESTIES  Liberality  and  Favor  both  may  be  expected  in  rcafonable 
Time  3  this  Me i bed  therefore  propefed  to  the  Ingenuous  Aftronomer  and  Sea- 

Sett.  7. 

To  find  the  Beginning,  Middle,  Digits  then  Darkned,  and  End  of  a  Lunar 
Eclipfe,  either  by  Calculation  or  Confiruclion ;  Example  of  an  Eclipfe  to  happen 

Auguft  iS.  1681.  Howto  find  the  Difference  of  Meridians  betwixt  two  places, 

where  the  fame  Appearance  of  a  Lunar  Eclipfe  hath  been  carefully  observed, 
with  an  Example.  Sett.  8 


The  remotenefs  of  my  habitation  from  the  Prcfs ,  has  been  the  principal 
accfion  of  the  following  ERRATA ,  which  the  Reader  is  advifed  to 
Corrett  before  he  proceed  any  further. 

PAge  1.  Line  19.  Tor  Comiguation ,  read  Com  ignition,  p.  2. 1.  23.  for  Charles,  read 
Ciiues.  p  3. 1. 1  >  for  D,rtex,  read  l  ortex.  1.  26.  for  Declination,  read  Delineation. 
r-  4- 1. 45.  for  Pe,  read  PC  e.  p.  9. 1.  [5.  for  qTxu,  read  q  Trv.  1.  28.  for  the  place, 
read  that  place,  p.  to.  1. 1 2.  for  c  s,  25  0,  read  c,  t  ®  ©.  p.  u.  ].  x.  f01- s,  0  P,  read  «■,  o  25 
1. 1 0.  for  Chapter,  read  Senior,  p.  i7. 1.  5.  for  £  o,  read-g  ~cs.  pag.iSJ.  32.  for>  tils,' 
read  yy  e.  p.  20. 1.  3  1.  put  the  Comma  after  e ,  1. 34.  for  N,  read  0  N.  p.  24.  ].  «;  for  l) 
C  operracans,  read  by  the  Ccpenacat.s.  p.  27. 1.  7.  for  Places,  read  Phafes.  p.  ?0.  j. ,  for  jj\ 
read  r  1.  3 .  lor  h  read  H.  y.  3  1. 1.  3  u'orT  ,,,  read  To.  p.33.1.8.  for  OcT,  read  0  CT. 
j).  3V1  e.  An  ff.Le.,  or,  lea..  shLie.t  to,  or.  p.  40.  ],  39.  for  Solxrjiudow,  read  Solar  of  tin 
Jw./cm-.  p.  45. 1.  2*.  Hoi  out  toe  Comma  after  Diameter  I.  32.  for  happens,  rea d  appears.  n.  46. 
.  4.  for* read  1.  mates,  p.  47-  ]•  1 5- for  Dhl>f;:e,  read  Dist  when  (he.  p.  48. 1.  to.  for 
teat  1  a  h,  read  the  Path.  p.<o.I.  1.  for  the l  atitude,  read  that  Latitude,  p.  <8.  J.94.  for  a  . 
read  ,,p.  59. .1-  1  -  for  j.  read  x.  y  72. 1. 14.  ufn.  Parallax  add,  the  Suns,  p  74.1.41! 
10!  of  Greenwich,  read  <if  Greenwich.  i  t 

Errors  to  be  amended  in  the  Tables.  Pag.  So.  agairpl  Feb.  2.  for  t  2  -1  read 
!  ,C?  V  V ’  P'  8l*  aSffftAt'g-j.  f.  7  C2  33  59,  r.  7  C'2  <53  59.  p.  86.  agahft  Feb. 
1-2.  t.  2  16  47*  r*  2  16  37.  and  qg.ur.fi  Feb.  13.1.2  1 9  c8,  r.  2  19  48.  p.  ts.aoaiA 
;•  I  01  38  o8,  r.  1  CI  3 1  0$. and xgakft  May  i^.f.  i5  02  34,r.is 02  24. 
a^?nlV,  Mdi  lU  a  6  V6  1 r*  6  l4'p'  vc.  4th  Column  after  Oilob.  puX 

30  'sl.&nd  .giinft  30,  for  11  C2  25  35,  r.  11  02  26  5  I •  p.  94.  aoainfl 20. Dea  f 
597^3. r.  49783.  andagairft  30.  f.  59425,  r.  49429.  p.  97.  egabft  5,  23.  f.  o  49  30, r.' 

?  24  6  23  31 295  ^  35V 
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THofc  who  have  converted  with  Antiquity  will  eafily  al¬ 
low  the  Pythagorean  Syftcm  of  the  World,  lately  revived 
by  Copernicus ,  to  have  been  Compofed  long  before  the 
Ariftotelian ,  which  though  it  had  the  Fortune  to  be 
more  generally  entertained,  and  to  be  adorned  with  very 
fpecious  Explications  by  Ptolemy  and  his  Followers,  will 
force  who  ever  (liall  go  about  to  defend  it,  on  fuch  AfTertions,  as  no  inge¬ 
nuous  man  could  ever  conceive  to  be  rcalonable  :  For  what  perlon  who 
has  been -fo  far  acquainted  with  Aftronomical  Dcmonftrations,  as  to  un. 
derftandhowvaftly  bigger  then  our  Earth,  not  only  the  Sun,  but  Ionic  of 
the  Planets  alfo  are,  how  -immenfly  diftant  from  us  the  fixed  Stars  arc  pla¬ 
ced,  and  that  forae  of  them  arc  probably  bigger  than  the  Sun  itfelf? 
What  man.  I  lay,  thus  informed,  could  ever  conceive  that  all  this  great 
Contiguation  fhould  be  thrown  about  lb  flender  a  Ball  as  our  Earth  is. 

B  comp?.- 
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compared  with  them,  once  in  Four  and  twenty  Hours  ?  which  the  Ari- 
flotelians  are  forced  to  affirm.  And  how  could  it  fink  into  the  conception 
of  a  confiderate  man ,  that  Nature  or  the  unreftrained  Architect  of  the 
Heavens  fhould  contrive  Epicycles  and  contrary  Motions  to  carry  about 
the  fame  Body,  as  they  are  likevvife  obliged  to  affert,  when  whatever  is 
to  be  performed  by  them,  might  much  more  cafily  be  effected  by  one  con¬ 
tinual  progreffive  Motion  of  each  Planet  in  a  fimple  Line,  as  is  abundantly 
proved  in  the  Works  of  the  Learned  Kepler,  and  by  the  near  agreement 
bf  his  Tables  with  Celeftial  Obfervations ,  whilft  the  Planets  places  cal¬ 
culated  from  the  belt  Numbers  extant,  grounded  on  the  Ttoltvnaich^  Hy¬ 
pothecs,  are  found  as  wide  and  different  from  their  obferved  Pofitions,  as 
that  Syflem  is  from  the  Coper /lie  an  ? 

The  Noble  Tycho  propoled  a  third  Syflem,  which  as  a  Mean  betwixt 
thefe,  he  thought  might  find  the  eafier  entertainment  in  the  World:  In 
this  he  admitted  the  Diurnal  Rotation  of  the  Earth  about  her  Axis , 
whereby  he  avoided  the  imputation  of  that  abfurd  Opinion,  That  the  Sun, 
and  with  him  all  the  Planets  and  fixed  Stars  were  carried  round  her  once 
a  day  *,  but  the  Sun  and  all  the  other  Planets,  lave  the  Moon,  moving 
round  him,  he  fuppofed  carried  about  the  Earth  once  in  a  year.  By  this 
contrivance  he  conceived  he  attributed  lei's  Motion  to  the  Earth  than  the 
Copernicans  ■,  and  that  neverthelefs  the  appearances  of  the  Planets  would  be 
reprefented,  as  in  that  Hypothcfls :  But  if  we  may  admit  the  Philofophy 
of  the  very  ingenious  Dc  Chartcs,  it  will  be  found,  the  Motion  he  allows 
the  Earth  is  not  lei's,  but  as  much  or  more  than  the  Copernicans  require*, 
and  it  feems  little  lei's  difficult  to  conceive,  that  the  vaft  Bodies  of  the  Sun 
and  Planets  ihould  be  carried  about  it  Annually,  than  Diurnally.  How¬ 
ever  this  Opinion  has  found  but  very  few  Followers,  thoi’e  who  with  Ari- 
flotlc  and  his  Difciplcs  deny  the  Motion  of  the  Earth,  being  unwilling  to 
grant  fo  much,  as  the  noble  Reftorer  of  Aflronomy  required*,  and  thofe 
who,  with  Pythagoras  and  his  Sell  at  or  s  the  Copernicans,  admit  it,  thinking  it 
no  lefs  neceflary  to  aiTert  the  Annual,  than  the  Diurnal. 

But  the  great  and  many  Oifcoveries  which  have  been  made  in  the  Hea- 
vensby  the  means  of  the  Tclefcopc,  invented  i'omc  few  years  after  the  de- 
ccafe  of  this  Famous  and  never  enough  commended  Great  Perfon,  have 
put  an  end  to  the  Controverfic  in  the  opinion  of  all  ingenuous  and  unpre¬ 
judiced  Judgments ,  by  affording  us  near  as  many  Arguments  for  the 
Earths  Motion,  as  they  are  in  Number.  It  would  require  an  intire  Vo¬ 
lume  to  give  an  account  of  all,  and  what  may  be  inferred  from  them:  I 
am  obliged  to  brevity,  and  (hall  therefore  mention  no  more  but  the  fol¬ 
lowing.  The  Planet  u  is  allowed  by  all  Aftronomers  to  be  carried  round 
the  Heavens  once  in  Twelve  years,  though  he  be  very  confiderably  larger 
then  our  Globe  of  Earth  ;  and  when  neareft,  five  times  more  remote 
than  it  from  the  Sun  *.  This  Planet  neverthelefs  is  found  by  undubitable 
Obfervations,  to  turn  about  his  own  Axis  once  in  fome  little  lefs  than 
Ten  Hours,  which  I  conceive  fo  plain  an  Argument,  both  for  the 
Annual  and  Diurnal  Motion  of  the  Earth,  that  the  Copernicans  need 

not 
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not  feck  any  other ,  till  their  Antagonifts  ffiall  produce  a  better  for 
its  liability. 

How  the  Annual  appearances  of  the  Planets,  their  accelerate  and  re¬ 
tarded  Motions,  the  augmentation  and  decrcafe  of  their  vifible  Magni¬ 
tudes,  together  with  their  Stations,  and  Rctrogradations,  are  formed  in 
the  Pythagorean  or  Copernican  Syflem,  has  been  abundantly  fhewed  us  by 
thole  many  Learned  Peri'ons,  who  have  framed  Aftronomical  Tables  on 
it  for  calculating  the  Planets  Places  in  the  Heavens :  But  how  the  Di¬ 
urnal  are  made  out,  none  that  1  know  of,  hath  fully  informed  us.  Ha¬ 
ving  therefore  obliged  my  felf  by  promife  to  the  Relations  of  my  deceai'ed 
kind  Friend,  the  great  Encourager  of  my  Studies,  and&the  Author  of 
the  foregoing  Work  ,  to  write  an  Explication  of  the  Phaimmcna  of 
the  Globe,  which  was  wanting  in  it :  1  fhall  ground  it  on  that  deleft 
and  true  Syflem,  which  afferts  the  Sun  to  be  placed  in  the  Center  of  our 
Vertex,  and  all  the  Planetary  Motions  (having  none  proper  to  himfelf, 
befides  a  Rotation  about  his  own  Axis  once  in  25  days  9  hours  nearly  ) 


the  Orbs  of  $  and  2  once  in  a  year. 

2.  That  befides  this  Annual  Motion,  {he  turns  round  her  own  c Axis 


once  in  24  hours. 

3.  That  the  laid  Axis  is  conftantly  inclined  to  the  Plane  of  the  Orb  at 
the  fame  Angle,  and  keeps  in  all  parts  of  the  fame  Revolution,  near¬ 
ly  parallel  to  it  felf. 

Thei'e  Aficrtions  being  the  ground  on  which  the  following  Difcounes 
arc  founded,  it  will  be  convenient  to  explicate  them  by  a  Plane  Declina¬ 
tion.  in  doing  of  which,  I  fhall  alio  take  occafion  to  explain  i'omc  terms, 
whereof  I  ffiall  make  frequent  ufe  hereafter. 


Section  II. 


IN  the  uppermoft  of  the  two  firfi:  Figures ,  let  O  reprefent  the  S/m 
placed  near  the  Center  of  the  Annual  Orb  AB  C  D,  in  the  Periphery 
of  which  the  Earths  Center  is  carried  round  him  once  a  year, according 
to  the  Succe  ffion  of  the  Signs.  The  Ancients,  and  all  before  the  Saga¬ 
cious  Kepler , fuppofed  this  a  pertefl:  Circle,  but  he  proves  it  to  be  an  Ellipfu , 
the  remoteft  end  of  whole  longer  or  tranfverle  Diameter, is  Eight  Signs, and 
nearly  as  many  Degrees  elongated  from  the  firft  Star  ot  T,  and  having 
the  Sun  in  one  of  its  focal  Points.  . 

Through  O  the  Sun  draws  the  Line  V  0  £»,  this  I  call  the  Ecjmnothal 
Colure  ♦,  and  at  right  Angles  to  it,  alfo  through  the  Sun  ffi  O  yp,  this  I  term 
the  SolflitialColnre. 

On  the  Centers  e  where  thefe  Lines  interfett  the  Annual  Orb,  dcfcribe 
the  four  leffer  Circles  do  t  e  thefe  may  reprefent  the  places  of  the  Earths 
*  B  2  Globe, 
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Globe,  on  its  four  Cardinal  Points  *  and  if  through  e  in  each  of  thefe,  the 
Lines  d  r,  be  drawn  at  right  Angles  to  ©  c,  thefe  (hall  determine  the  illu¬ 
minate  part  of  the  Diske  from  the  obfcure  -dot\  wherefore  l  term 
the  Lines  d  e  r,  the  Horizon  of  the  Diske. 

If  the  plane  of  the  Annual  Orb  ABC  D  ,  be  fuppofed  produced  from 
the  Sun  infinitely  every  way  ,  it  will  delcribe  amongft  the  fixed  Stars  that 
Line  we  call  the  Ecliptick  :  And  if  in  any  place  of  the  Orb,  the  Eye  be 
fuppofed, fomewhere  in  the  inferior  Hemifphere  of  the  Earth, perpendicular 
to  the  Ecliptick,  over  her  Center,  then  (hall  the  utmod  Circle  of  the  Earths 
fuperior  Hemifphere  dot i,  lye  in  the  fame  plane;  and  therefore  I  call 
it  the  Eclipti(%  on  the  Earths  Globe  ,  or,  when  1  have  no  occafion  to 
confider  the  Annual  Orb,  (imply  the  Ecliptic and  its  Center  e,  the 
Center  of  the  Ecliptic 

To  the  Eye  thus  placed  ,  the  Northern  Pole  of  the  Globe,  or  the  upper 
Extremity  of  that  Axis ,  about  which  her  diurnal  Revolutions  are  made 
will  appear  at  P  230  29'  diftant  from  the  Pole  of  the  Ecliptick ,  to  which  if 
it  be  joyned  by  the  Line  P  t ,  this  (hall  reprefent  the  conftant  didance  of 
the  two  Poles,  or  the  inclination  of  the  Axes  of  the  Globe  and  Ecliptick  to 
each  other ;  we  may  call  it  the  Line  of  the  Direction  of  the  Earths  Axis. 

Let  this  Line  be  produced  each  way  till  it  interfere  the  Ecliptick  on 
both  (Ides  3  fo  have  you  that  Line  in  the  Diske,  I  call  the  SolflitialColtire  • 
becaufe  when  ever  the  direct  Rays  proceeding  from  the  Sun's  towards  the 
Earth's  Center,  run  parallel  to  this  Line,  that  is,  when  the  Earths  Center 
(hall  be  found  in  the  Great  SolflitialColtire  before  deferibed,  the 

longed  or  {honed  Days  are  made  in  all  places  on  it. 

This  Line  of  Direction  P  e  is  found  allways  parallel  to  the  Great  SolftL 
tial Cohere  sgv,  and  nearly  to  it  felf  where  ever  the  Earth  is  found  in 
her  Orbit ,  durcing  the  fpacc  of  otic  Annual  Revolution. 

„  That  Linewhich  ftands  at  right  Angles  to  the  Line  of  direction  on  the 
Center  e ,  we  may  call  the  Earths  Equinoctial  Colitre ;  becaufe  it  keep* 
always  parallel  to  the  great  Equinoctial  Colure  before  deferibed  ,  and 
when  ever  the  Suns  Centrall  Rays  incede  direttly  parallel  to  it,  the  Days 
and  Nights  are  equail  in  all  places :  And  thisaifo  happens  when  the  Earths 
Center  arrives  at  the  Points,  where  the  Great  Equinoctial  Cohere  in  ter  feet* 
the  Orbit. 

The  Inclination  of  the  Axis  will  he  bed  apprehended  by  the  under 
Figure ,  in  which  the  Line  CDCC,  may  reprefent  the  great  Orb, 
viewed  by  the  Eye  from  an  infinite  didance,  fome  little  elevated  above 
its  plane  T  S3  ,  the  Earths  pofitions  in  it  on  the  four  Cardinal  points, 
e  the  Pole  of  the  Ecliptick ,  ?^its  Axis,  always  perpendicular  to  the 
great  Orb,  over  the  Earths  Center,  P  the  North  Pole  of  the  World  , 
Pm  its  Axis,  about  which  the  diurnal  revolutions  are  made  from  Wed 
toEad,  keeping  in  all  parts  and  places  of  the  Orbit  during  one  revo, 
lution,  nearly  parallel  to  its  felf  3  the  Angle  of  its  inclination  to  the  Axis  of 
the  Ecliptick  Pc  being  condantly  23°29',  and  for  ought  we  can  collcft 
Irom  the  aneiented  Celedial  oblcrvations,  remaining  in  all  Ages  invariable. 

Every* 
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Every  Point  in  the  Globe  as  it  turns  round  upon  its  Axis  deferibes  a 
Circle  in  the  Diske  about  the  next  Pole,  which  I  call  the  Path  of  the 
Vertex ,  confidering  the  faid  Point  as  Vertical  to  the  Earths  Center:  its 
ufes  being  the  fame  with  that  we  call  the  Zenith,  or  Vertex,  in  the  Ttole- 
maick,  projections. 

Imagin  a  great  Circle compading  the  Earth  equally  didant  from  both  its 
Poles,,  this fhall  be  the  Equator ,  the didancc  of  any  place  from  it  the  La¬ 
titude  of  that  Place  ,  and  therefore  the  Semidiameter  of  the  Path  equal  to 
the  Complement  of  the  Latitude. 

■  If  a  Circle  be  imagined  to  pafs  through  any  place  in  the  Earths  fuper- 
ficics ,  and  the  two  Poles ,  on  which  it  turns,  that  Circle  (hall  be  the  Me¬ 
ridian  of  that  place ;  and  that  part  of  it  which  lies  from  the  faid  place  towards 
the  North  Pole ,  will  be  the  North  part  of  the  Meridian ;  toward  the  South 
Pole ,  the  South  Part. 

That  Point  in  the  Earths  Periphery  oppofitc  to  the  Sun,  or  lying  in  a 
ftraightLine  produced  through  the  Centers  of  the  Sun  and  Earth,  I  call 
the  Suns  place  in  the  Ecliptick.  And  now  feeing  we  (hall  have  no  farther  ufe 
of  the  great  Orb  at  prelent,  I  fhall  wave  the  mention  of  it;  and  when  I 
(hall  have  (hewed  how  the  Meridian,  and  Path  of  any  Vertex  in  the  Globe 
may  be  projected ,  the  Eye  being  fuppofed  in  the  Southern  Pole  of  the 
Ecliptick  3  I  (hall  next  (hew  how  from  this  Point,  Spherical  Triangles  will 
be  formed,  wherein  there  will  be  fufficient  given  for  determining  the  uiual 
requisites  of  the  Sphere, by  the  known.Refolutions  of  Trigonometry. 


Section  III. 

TH  E  Meridians  in  thofe  leffi-r  projections  of  the  Globe,  which 
are  placed  in  the  Periphery  of  the  Annual  Orb  in  the  fird  Figure, 
are  deferibed  as  the  hour  Circles  in  that  Stereograph ical  pro¬ 
jection  of  the  Sphere  on  the  Plane  of  the  Horizon,  where  the 
Latitude  is  equal  to  the  Complement  of  the  Didance  of  the  two  Poles  of 
the  Globe  and  Ecliptick-,  that  is  thus,  make  the  Sciuidiumetcr  of  the  Earths 
Diske  equal  to  the  Tangent  of  45  Degrees,  or  Semitangent  of  90,  and' 
having  drawn  the  Solditial  Coiurc,  let  off  in  it  the  Tangent  of  1 1°  44'  f  , 
or  Semitangent  of  230  29',  the  didance  of  the  Poles  of  the  Globe  and 
the  Ecliptick  ,  fromthe  Center  e  to  P  3  that  fhall  be  the  place  of  the  Pole 
of  the  Globe. 

Take  the  Tangent  of  66°  3  1',  the  Complement  of  the  didance  of  the 
two  Poles-,  and  let  it  off  likcwilc  in  the  Solditial  Colure  produced  the 
contrary  way,  without  the  Diske,  from  e  to  T,  this  fhall  be  the  Center  of 
the  firfl  Meridian. 

All  the  Meridians  on  the  Earth  pafs  through  its  Poles ,  extend  therefore 
the  Compares  from  T  to  P  ,  and  through  it  ftrike  the  Arch  TP^  in  the 
third  Figure;  this  (hall  reprefent  the  faid  firfl  Meridian. 

*  *  To 
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The  DOCTRINE 

To  find  the  Centers  of  all  the  reft,  through  T  draw  qTw  at  right 
Angles  to  the  Solftitial  Colure  produced ,  and  making  T  P  the  Radius  of 
a  Tangent  Line,  therewith  divide  the  laid  Line  both  ways  from  T. 

Fig.  3.  Count  15,  30,  45,  60,  75  Degrees  in  the  laid  Line  both  ways  from  T, 

fohave  you  the  Centers  of  ten  other  Meridians,  upon  each  of  which,  if 
you  fee  one  Foot  of  the  Compafles,  and  extending  the  other  to  the  Pole 
P,  therewith  dcl'cribe  Circles  through  it,  thefe  fhall  reprefent  lo  many 
Meridians,  each  one  hour  diftant  from  other,  or  the  Hour-circles,  the 
Earth  being  in  the  firft  Point  of  Y  or  and  viewing  the  Sun  in  the  op- 
pofitc  Point. 

The  Iaft  of  thefe  SP  yp  coincedes  with  the  Solftitial  Colure,  and  is  a 
(freight  Line  ,  its  Semidiameter  the  Tangent  of  90  Degrees  being 
infinite. 

Every  place  or  Point  on  the  Globe,  as  I  faid  before,  deferibes  a  Circle 
about  its  Axis,  which  I  call  the  Path  of  the  Vertex:  Let  it  be  nowr  re¬ 
quired  to  delineate  the  Line,  that  London  carried  round  the  Axis  deferibes 
on  the  Plane  of  the  Ecliptick,  to  the  Eye  placed  in  its  Southern  Pole. 

Thcdiftancc  of  London  from  the  Pole  of  the  World  is  38°  29',  and  of 
the  Pole  of  the  World  from  the  Tole  of  the  Ecliptick  230  29':  Let 
now  in  the  third  Figure  reprefent  the  Periphery  or  Diske  of 

the  Earth  lying  in  the  Plane  of  the  Ecliptick ,  e  the  Pole  of  the  Ecliptick, 
25  P  e  V?  the  Solftitial  Colure  ,  Vcft  the  Equinoctial  Colure,  P  the  Pole 
of  the  Globe,  let  off  in  it  according  to  the  former  directions. 

To  the  diftance  of  the  Poles  Pc  230  29',  add  38°  29',  the  cliftance  of 
London  from  the  North  Foie  of  the  Globe,  the  Sum  61 0  5  8' is  the  greateft 
d  iftancc  of  London  from  the  Pole  of  the  Ecliptick. 

Makethc  Radius  of  the  Diske  equal  to  the  Tangent  of  45  Degrees, 
or  Semitangent  of  903  and  from  the  lame  Line  of  Tangents,  let  off  the 
Tangent  30°  59',  or  Semitangent  of  61 0  58'  from  e  the  Pole  of  the  F.- 
cliptick  ,  towards  25  to  m,  in  that  Point  the  Path  (hall  cut  the  Colure  3  or 
counting  the  faid  6 1 0  58',  from  Y  towards  25  to  M,  in  the  Ecliptick  ,  lay 
a  Ruler  over  the  oppofite  Point  tfs  and  this  Point  M,  it  will  cut  the  Colure 
in  m ,  where  the  Path  fhall  likewile  interfeft  it. 

Subtract  the  diftance  of  the  two  Poles  e  P  23 0  29',  from  the  Comple¬ 
ment  of  the  Latitude  3S0  29',  the  Difference  1 50  oc/,  is  the  neareft  ap¬ 
proach  of  the  Path  of  the  Vertex  to  the  Pole  of  the  Ecliptick. 

From  the  forementioned  Line  of  Semitangents,  let  off  the  faid 
from  c  towards  vp,  to  .v,  or  counting  the  faid  diftance  from  Y  towards  vp 
to  X,  lay  a  Ruler  over  X  and  a  ,  it  will  cut  the  Solftitial  Colure  in  the  laid 
Point  .v,  where  it  is  interfered  by  the  Path. 

The  Middle  betwixt  thefe  Points  m  and  .v,  (hall  be  the  Center,  upon 
which  if  you  ftrike  a  Circle  through  them  ,  it  fhall  be  that  Line  I  call  the 
P.nh  f  the  Virtcx,  or  which  London  would  appear  to  delcribe  on  the  Plane 
o!  the  Ecliptick  ,  to  the  Eye  placed  in  the  Southern  Pole,  as  the  Earth 
turns  round ,  if  the  Globe  were  diaphanous. 

After 
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After  this  manner  were  the  Paths  deferibed  in  the  fmall  Projeftions 
placed  in  the  Periphery  of  the  firft  Figure,  of  which  the  remoteft  repre¬ 
sents  one  half  of  the  Equator,  or  of  the  Paths  of  fuch  places  as  lie  under  it, 
that  within  this ,  the  'Uprthcrn  Tropic or  the  intire  Path  of  fuch  places 
as  lie  in  the  Latitude  of  230  2  9'  North :  the  next  within  this  is  the  Path  of 
London ,  or  of  any  place  equally  diftant  from  the  North  Pole  of  the  Globe  : 
the  innermoft,  of  fuch  places  as  lie  23 0  29'  diftant  from  the  laid  Pole,  which 
therefore  we  may  call  the  ArchcfCirclc. 

Wherdb.y  it  will  be  eafily  conceived  ,  why  under  the  Equator  the  Days 
are  equal  at  all  times  of  the  year  •,  why  the  Days  at  the  fame  time  of  the 
vear  are  not  of  the  fame  length  in  all  places ,  why  within  the  Arffick 
Circle  they  are  fometimes  longer  than  24  hours,  and  at  the  oppofite  times 
of  the  year  the  Nights  as  long  3  but  when  the  Earth  tranfits  the  firft 
Points  of  a  and  Y,  the  Days  and  Nights  are  in  all  places  equal. 

For  the  Sun  illuminates  but  one  half  of  the  Earths  Globe  by  his  Central 
Rays,  and  if  the  Earth  befuppoled  at  A  or  Y,  the  Horizon  of  the  ‘Diske 
ted  coincedes  with  the  Solftitial  Colure  ;  and  of  all  the  Paths  which  can  be 
projected  within  the  Ecliptick,  on  the  Globe,  according  to  the  foregoing 
precepts,  the  one  half  will  fall  in  the  illuminate,  the  other  in  the  obfeure 
part  of  the  Diske..  Now  whilft  the  Vertex  is  traveling  the  illuminate  part, 
it  fees  the  Sun,  and  we  call  it  Day  3  whilft  it  travels  through  the  oblcurc  , 
we  fee  him  not,  tis  Night  to  us;  and  fincc  in  both  thefe  pofitions  of  the 
Globe  the  obfeure  parts  of  all  the  Paths ,  or  the  Netlurnal  Arches,  will 
be  equal  to  the  illuminate,  or  Diurnal  Arches,  the  days  muft  of  ncccflity 
be  equal  to  the  Nights  in  all  places. 

Conceive  the  Globe  to  have  moved  from  to  Vp,  the  Line  of  Direction , 
(keeping  its  parallelize  to  its  felf,  and  the  great  Solfiitial  Cohere)  now  co¬ 
incedes  with  it,  and  the  Rays  of  the  Sun  illuminating  the  Hemisphere* 
and  the  Horizon  of  the  Diske  (lands  at  right  Angles  to  it3on  the  Pole  of  the 
Ecliptick  c:  Here  all  places  betwixt  the  two  Poles  of  the  Globe,  and 
Ecliptick,  or  within  the  Arttick  Circle,  are  illuminated  in  their  whole 
Revolutions.  Wherefore  the  Vertexes  fee  the  Sun  longer  than  24  hours, 
more  or  lets  according  as  they  are  lefsor  more  diftant  from  the  Pole  of  the 
'  Globe,  but  thofe  which  lie  under  the  Ar  flick  Circle  touen  the  Horizon 
of  the  Diske  •  and  therefore  at  this  time  lee  the  Sun, not  only  in  tnc  South, 
but  alfo  in  the  North  part  of  the  Meridian ,  90  Degrees  from  the  Vertex, 
or  prccifely  in  the  Horizon, and  as  (bon  as  he  is  pad  it, view  him  riling  again. 
All  the  Paths,  without  this,  interfeft  the  Horizon  ot  the  Diske  3  where- 
by  the  Day  is  made  fo  much  longer  than  the  Night ,  as  the  part  of  the  Path 
lying  in  the  Jllnmhme  Hemifpbcre,  is  more  than  that  part  oWt  which  lies 
in  the  obfeure :  vzl  represents  the  Path  of  London,  in  whicn  the  Vertex 
cuts  the  Horizon  of  the  Diske ,  fome  little  more  than  8  hours  before  , it 
tranfits  the  Meridian ,  or  Line  pafling  from  the  Pole  to  the  Sun  ,  and  ns 
lo  long  again  ere  it  pals  the  Horizon  into  the  oblcurc  Hcmifphcrc  3  thereby 
(hewing  the  Day  to  be  fomething  longer  than  16  hours ,  and  therefore  the 
Night  at  this  time  fcarce  eight. 
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Whilft  the  Earth  runs  from  a  by  *  to  V,  the  Northern  Pole  will  be 
always  m  the  illuminate  part  of  the  Diske ,  thereby  (hewing  that  it  is  con- 
mual  Day  all  that  time  under  the  laid  Pole ,  but  whilft  (he  runs  from  V 
by  Sto*,  it  will  lie  in  the  oblcure  part,  thereby  (hewing  it  continually 
Night  in  the  fame  place  the  South  Pole  in  the  mean  time  palling  in  the 
illuminate  Diske  ,  and  emoymg  the  Day,  as  it  did  the  Night  continua  l 
ivhdft  the  North  Pole  was  illuminate  :  So  that  ,mder  thPoks,  ,he  „hole  yZ 
co/jfijls  bat  of  one  long  ' T)ay ,  and  Night.  ’  '  r 

When  the  Earth  is  at  S,  whence  the  Sun  appears  in  W  the  lono,h  „r 
the  Nigh,  WiU  be  equal  to  the  length  of  the  Day  w^enThe  Ear  h  w  0, 
the  oppofite  Point ;  for  the  Nocturnal  Arch,  or  obfeurepart  of  the  Path 
is  here  equal  to  the  illuminate,  or  Di„n,nl,  when  the  Globe  was  at  D>,  and 
the  illuminate  here  no  more  than  the  obfcure  in  that  place 
.  \Vh"n  thcv Ear th  is  at  the  Tropical  Path  will  juft  touch  the  Ecliptick 
in  the  Meridian  ,  01  that  point  of  the  illuminate  Diske,;  which  is  direftlv 
oppofite  to  the  Sun  thereby  fhcwing.that  when  ever  th t  Earth  arrives  at 
that  Point  of  her  Orbit,  the  Meridional  Sun  will  be  vertical  to  all  places 
in  that  Latitude  of  23J  29'  North,  the  length  of  the  Day  here  appears  by 
the  Projeamn  -,  for  the  illuminate  part  of  the  Path  betwixt  the  Horizon 
and  Meridian  being  fomething  Iels  than  7  hours,  the  intire  Day  muft  be 
^£0^^  £  1Cn  ltS  ^  °r  I^  ^oulSj  an^  therefore  the  Night  above 

t[10fc  P™pIe  7honIive  upon  the  Equator,  the  one  half  of  the 
Path  will  always  fall  in  the  illuminate  part  of  the  Diske ,  the  other  in  the 

SCbeCe^al  timcs  °f  the  ^  ’  thc  DaVs  a"<*  Nights 

How  the  Paths  lie  that  have  the  fame  Latitude  South  of  the  Equator 
will  be  eafily  fecn  if  the  firft  Figure  be  held  before  a  Looking  Glats  and 
its  Pifture  viewed  in  it  3  or  they  may  be  projected  in  piano ,  if  ©  be  wrote 
w  ieie  y  u,  Y  where  a ,  c re  in  the  great  Orb,  and  the  Pole  of  the  W01  Id 
laid  down  on  the  contrary  fide,  or  to  the  right  hand,  from  the  Pole  of  the 
Ecliptick :  I  (hall  not  need  therefore  to  repeat  any  directions  for  this  purpofo 

bofin1  rY  t0b1CT  h0W  UCh^  f“rt.*?er,Lincs  as  ^  be  found  ncccflary  for  my 
bnfinefs  in  hand,  may  be  deienbed,  and  how  the  common  requifites  of  the 
Sphere  may  be  inveftigated  by  them.  4  res  or  tfle 


Section  IV. 

THE  firft  thing  fuppofed  to  be  known  in  all  Problems  concerning 
the  diurnal  Tb.wwncna,  is  the  diftance betwixt  the  two  Poles 
ot  the  Globe  and  Ecliptick  3  this  I  have  before  propofod  23*20' 
the  Earth,  ""V*  thc,  S“”s  Placc>  or  the  Longitude  of  the  Point  in 

hefe  heina  O  ^  'rom  thc  next  Eq^o6tiaI  Point.  And 

thcle  being  given  .the  requifites  demanded  are  of  two  forts;  General, 

ot 
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or  Particular ,  the  General  are  fuch  as  are  the  fame  to  all  the  inhabitants 
of  the  Globe,  at  the  fame  time,  as 

1.  The  diftance  of  the  Suns  place  from  the  North  Pole  of  the  Globe. 

2.  The  right  Afcenfion  of  the  laid  place. 

3.  The  Angle  which  the  Meridian  parting  through  it  makes  with  the 
Ecliptiek. 

The  Particular  are  fuch  as  are  different  at  the  fame  time  in  different  La¬ 
titudes,  fuch  are  the  Amplitudes ,  and  Alcenfional  Differences,  c re.  which 
require  the  knowledg  of  the  ©5  diftance  from  the  Pole  ,  to  limit  them.  I 
{hall  therefore  firft:  Ihew  how  the  General  requifites  may  be  reprefented  and 
determined ,  fuppofing  the  ©s  place  in  1 5  Degrees  of  ,  or  45  Degrees 
diftant  from  the  firft  Point  of  Y. 

In  the  third  Figure,  let  Y  25  ft  %{p  reprefent  the  Ediptick,  e  its  Pole ,  Vtg.  3. 
SSc'ViP  the  Solftitial,  T  the  Equinodial  Colurc,  P  the  North  Pole  of 
the  Globe,  Y  P  ft  the  firft  Meridian  deferibed  ,  and  qTav,  the  Tangent 
Line  parting  through  its  Center ,  divided  according  to  the  Prefcriptions  of 
the  foregoing  Chapter. 

Count  45  Degrees,  the  Os  diftance  from  the  Equinodial,  from  Y  towards 
©  to  ©,  through  which  and  the  Pole  of  the  Ecliptiek  c,  draw  the  Line  of 
the  Suns  Longitnde  ©  e  n ,  producing  it  till  it  interled  the  Tangent 
Line  in  <7. 

Throughcdraw  Her,  at  right  Angles  to  Oen,  this  fhall  be  the  Horizon 
of  the  Diske  to  this  place  of  the  Sun ,  beyond  which  produce  it  likewife  , 
till  it  interled  the  Tangent  Line  in  n\ 

Setting  one  foot  of  the  Compafles  on  iy ,  extend  the  other  to  the  Pole  P, 
with  this  extentvou  may  ftrike  the  Arch  «P©,  which  fhall  interfedt  the 
Ediptick  on  both  fides ,  with  the  Line  of  Longitude  in  O  and  ft,  this  fit  all 
be  the  Proper  Meridian  to  the  place  of  the  Sun. 

In  like  manner  on  the  Center  y,  with  the  diftance  Py,  you  may 
ftrike  the  Arch  HPr,  which  parting  through  the  Pole  fhall  interled  the 
Horizon  of  the  Diske  on  both  fides ,  where  it  cuts  the  Ediptick  •,  this  {hall 
cut  the  Proper  Meridian  at  right  Angles  in  the  Pole ,  and  is  therefore  the 
Six  a  Clocks  Hour-circle  to  that  place  of  the  Sun. 

Conceive  both  the  Colurcs ,  the  Firft,  and  Proper  Meridian,  the  Hour .. 
circle  of  Six,  together  with  the  'Lath  of  the  Vertex  ,  and  in  General  all 
the  Lines  hereafter  to  be  deferibed  as  a  Fixed  Rctc,  dofe  inverting  the 
Earth  whilft  (he  turns  round  within  them.  ' 

And  now  betwixt  the  Proper  Meridian ,  the  Ecliptic k.,  and  Soljlitial 
Colnre  ,  we  have  formed  the  Spherical  Triangle  25  P  0,  right  Angled  at  25, 
wherein  we  have  given  ©  25,  the  Complement  of  Y  o  the  Suns  diftance 
from  the  Equinodial  4^  oo'*,  $P,  the  Complement  of  P  r,  the  diftance 
of  the  Poles  of  the  Globe  and  Ediptick  66°  31';  with  the  Angle  at  25 
Riqht ,  to  find  ,  1.  Po  the  Suns  diftance  from  the  Pole ,  2.  25  P  ©  ,  the 
Complement  of  ©PY,  his  right  A feenfton from  Y  ,  and  3.  P©25,  the 
jingle  of  the  Meridian  faffing  by  the  Sim  with  the  Ecliptiek,:  For  the  firft,  or 
P  o,  by  the  demonftrated  properties  of  Spherical  Triangles,  it  will  hold. 
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R  .  cs,  0$  ::  cs,  SP  .  cs ,  Po,  or, 

Jjs  the  Radius ,  90  OQ  00  j  o,ootx;oo 

To  the  Sine  of  the  two  T oles  Diftance  S.  23  29  00  9,600409 

So  the  Sine  of  the  Os  Longitude  from  the  Equinox.  45  00  00  9,849485 

To  the  C  o-ftne  of  his  Diflance  from  the  next  T  ole :  73  38  03  ^9,449894 

VVhofe  Complement  P  /,  160  2 1 '  57",  is  the  Diftance  of  the  North  Vole 
from  the  Horizon  of  the  Diske ,  or  the  Reflection  equal  to  the  0s  Declina¬ 
tion  in  the  PtolemaickjSyficme. 

The  G‘  right  Afcenfton  is  that  Angle  at  the  Pole,  which  the  proper 
Meridian  0p  forms  with  the  firft  TP,  its  Complement  OP  25  will  be 
fpund  in  the  aforementioned  Triangle,  by  this  proportion , 


x,  ©P  ::  cmS&o  .  croPffi,  wherefore  it  will  hold  , 


As  the  Radius  , 


To  the  Co-fine  of  the  Diftance  of  the  two  Poles', 
So  the  Tangent  of  the  O'  Longitude  from  the  next  J 
Equinoctial  Point ,  "  ^ 

To  the  Tangent  of  his  right  Afcctifion  from  the  ? 
fa  id  Point :  r 


S.  90  00  OO  10,000000 
.  23  29  00  9,962453 


45  00  00  10,000000 
42  31  35  •*'9,962453 


II  the  Sun  had  appeared  in  the  middle  of  sa ,  where  he  is  equally  diftant 
from  the  firft  Point  of  V,  this  Arch  fubtra&ed  from  360,  the  right 
Aiccnliori  of  the  !aft  Point  of  the  Ecliptick ,  had  given  his  right  Aicenfion 
there  3  i-°  2  S'  25". 

If  he  had  appeared  as  far  remote  from  the  oppofite  Equinoctial  Point, 
either  in  the  middle  of  A  or  m ,  this  Arch  Subtracted  from  180  Degrees 
toe  right  Afcenfion  ol  the  oppofite  Point,  had  given  T370  28' 25"  his  right 
A  Ice  nli  on  in  the  middle  of  A,  added  to  1 80,  it  would  make  2220  3 i'  3  c" 
the  lame  in  the  middle  of  nt.  5  5  7 

,  A^er  this  manner  by  the  right  Afcenfions  calculated  only  to  one  Qua- 
orant  ot  the  Ecliptick  ,  the  fame  may  be  made  out  to  every  Degree  of 
the  whole.  1  b 


Per  find! 
’0$,  whii 


irg  the  third  of  the  General  Requifites  ,  or  the  Angle 
ich  the  proper  Meridian  makes  with  the  Ecliptick ,  in  the  fame 


S  OR 


Setft.  5. 


of  the  Sphere. 


i®P  .  R  ::  t,  ®P  .  t  ©oP  or, 

As  the  Co-fine  of  the  0s  Longitude  from  Y  or  £?,  45  00  00  9,849485 

To  a  Radius',  90  00  00  io,oocodo 

So  the  Co-tangent  of  the  two  Poles  Diflance ,  23  29  00  10,362044 

To  the  Tangent  of  the  Angle  of  the  Meridian  and  ?  - - • — 

Ecliptick.  7Z  5$  20  10,512559 


BEforeany  other  requifites  can  be  invert  igated,  the  Path  of  the  Vertex  tig. 
or  place  to  which  they  are  required  rauft  be  deicribed ,  which 
may  be  done  according  to  the  dire&ions  of  the  third  Chapter; 
this  for  London  will  be  in  the  third  and  fifth  Figure  the  Circle 
xfmg ,  by  whofe  interfettions  with  the  fix  a  Clock  Hour-circle  k  a ,  and 
the  Points  0  n  ftrike  two  Arches  of  Circles,  then  to  find  the  two  firft: 
particular  requifites,  or , 

The  Suns  diftance  from  the  Vertex  at  the  hour  of  fix , 

The  Suns  Azimuth  at  the  hour  of  fix , 

In  the  Spherical  Triangles  P  0  ^  P  (Da,  right  Angled  at  P,  are  given 
P  k.  =  P  *  >  the  diftance  of  the  Pole  from  the  Path,  or  the  Complement  of 
the  Latitude  38°  30'*,  P  o  the  diftance  of  the  Sun  from  the  Pole,  found 
before  730  38' 03";  to  find  O^,  or  O a,  the  diftance  demanded  ,  with 
P  k®  or  P  a  ©,  the  Azimuth  of  the  Sun  from  the  North  at  the  faid  hour  ; 
for  the  fide  O  you  may  fay , 

R  .  ciPo  ::  cs Pio  cs  Q\,  or, 

As  the  Radius,  S,  po  00  00  10,000000 

To  the  Co-fine  of  the  Latitude",  51  30  00  9,794149 

So  the  Sine  of  the  Reflection,  16  21  57  9,449894 

To  the  Cofine  of  the  Suns  Diftance  from  the  Vertex.  79  53  52  *9,244043 
And  for  the  ©s  Azimuth  at  fix ,  or  the  Angle  ©  i^P , 

S,  .  R  : :  t,  O  P  .  t,  O  ^P ,  or , 

As  the  Co-ftne  of  the  Latitude ,  5 1  3  o  00  9,794 149 

To  the  Radius  -  S.  90  00  00  10,000000 

O-  rT- _ _ _  r .  1  ~  r  •  n  r  y  nr  n 


So  the  Tangent  of  th;  O5  Diftancefrom  the  Pole, 


73  38  03  10,532143 


To  the  Tan.  of his  Azimuth  from  the  North  Merid.  79  38  23  10,137994 
*  C  2  For 


The  DOCTRINE  frmt. 

For  in  what  part  of  the  Path  foever  the  Vertex  is  found,  that  part  of 
the  Hour-Circle  intercepted  betwixt  it  and  the  Pole,  is  the  North  part  of 
the  Meridian  in  all  North  Latitudes}  And  therefore  the  Angle  Pi  O,  for¬ 
med  betwixt  it  and  the  Line  parting  from  the  Vertex  to  the  Sun,  fhall  be  his 
Azimuth  from  the  North  Aleridian , 


Section 


PT^Hereforeinwhatpartof  the  Path  foever  it  happens,  that  the 
jj  Meridian  fhall  be  found  to  cut  the  Line  parting  from  the  Vertex 

I  to  the  Sun  at  right  Angles ,  he  appears  due  Eaft: ,  or  Wert 

or,  as  the  Ptolcnuicks  would  phrafe  it,  on  the  Prime  Vertical.  * 
Let  now  two  Arches  of  Circles  O  bn,  ©/ »,  be  ftrook  lo,  as  they  mav 
pals  through  the  two  interfeftions  of  the  Line  of  Longitude ,  and  the 
Ecliptick  © n,  and  but  Juft  touch  the  Path  on  each  fide  it;  the  Points  of 
Contingence  at  h  and  /,  fhall  be  the  places  in  the  Path  from’ whence  Hour- 
Circles  ftrook  through  the  Pole,  (ball  intcrleft  the  Circles  parting  by  the 
Sun  at  right  Angles,  in  which  therefore  he  (ball  appear  due  Eaft  or  Weft  ■ 
and  now  we  have  formed  another  pair  of  Triangles,  (fee  the  4  Figure N  P  /  0 
P  b  O,  in  which  we  have  fufficicnt  given  to  determin  6  *' 

The  Sun’s  diftance  from  the  Vertex  when  due.  Eaft  or  Weft,  and. 

The  time  from  Noon  when  he  fhall  be  lb :  ' 

For  in  the  faid  Trianglcsare  given  the  Hypothcnufa  OP,  the  Suns  diftance 
from  the  Pole  of  the  Globe  as  before  7  3°  3  S' 03  ":  the  diftance  of  the  Pole 
from  the  Path  V  b ,  or  P  /  38°  3.0'  go"  :  with  the  right  Angles  at  b  and  l 
to  find  Oh,  or  o  /  the  diftance  defired,  or  ©  ?h  =  ©  P  /  whcn  he  {hall 
appear  as  required ;  for  the  firft  it  will  hold , 


cs?h  .  R  ::  fioP  .  esho,  or, 

Sis  the  Sine  of  the  Latitude ,  51  30  00  9,893 544 

To  a  Radius  ',  9o  0o  QO  IOjOGOC00 

Sothe  Sine  of  the  Reflection,  162157  9,440804 

To  the  Co- fine  of  the  Sms  Bifiance  from  tbs')  Q  - — — 

Vertex  when  due  Eaft  or  Weft.  £  °°  53  5°  9)556350 

And  for  the  latter , 

G  OP  .  t ,  P b  ::  R  .  n  ©P^,  or, 

As  the  Tangent  of  the.  ©‘  Diftance  from  the  Pole,  73  3803  10,532143 

r°  thc  c  ^Tangent  of  the  Latitude ;  5  r  30  co  ^pooGcV 

So  is  the  Radius ,  09  00  00  io,ooccco 

7  0  thc  Co- fine  of  the  hour  from  Noon ,  when  the  ?  - : - 

Sun  is  due  £  aft  or  Weft,  5  "6  29  28  9,36846  2 

Which  is  —  o?  or  c.8 


5r  30  co  9,900605 
09  00  00  1O5OOCCC0 

76  29  28  9,36846 2 

h.  '  " 


Section  V II. 

THE  Motion  of  the  Earths  Rotation  about  its  Axis  ?  is  as  hath 
been  laid  from  Weft  to  Eaft,  and  therefore  the  Sun  is  then  laid 
to  Rife, when  thc  Vertex  partes  that  Point  in  the  Path  at  0, where 
it  cuts  the  Horizon  ot  the  Diskc  3  to  Culminate,  when  it  croftes 
the  Meridian  betwixt  him  and  the  Pole  at  d 3  and  to  Set  when  it  partes  bver 
the  other  interfecHon  of  the  Path  and  Horizon  at  g:  Let  the  Arches  of  a  j; 
pair  of  Hour-Circles  be  ftrook  through  thc  laid  intcricftion  of  the  Path  and 
Horizon,  as  likewife  two  others,  through  ©»,  and  the  laid  two  Points-, 
fo  (hall  there  be  two  Triangles  formed  on  each  fide  the  Meridian  3  that  is, 

O  p  0)  0  P  * ,  on  the  Oriental  or  amending  fide  ,  ©  Vg ,  rP*  on  the  occi¬ 
dental,  in  either  of -which  we  may  find  lulbcicnt  given,  for  determining  thc 
Suns  Azimuth,  Rirtng  or  Setting  ,  and  the  time  he  Rifes  or  Sets  from  Noon : 
For  in  the  larger  Triangles  ©P^,  ©Pf,  are  known,  ©P  the  Suns  diftance 
from  thc  Pole,  P  0  =  P £  ,  the  diftance  of  the  Pole  from  the  Vertex ,  with 
the  rtdes  Qo ,  Of  Quadrants^  to  find  Po  OorP^©  the  Suns  Azimuth', 
in  this  cafe  from  the  North  Rifing  or  Setting ;  and  0  P  0  or  ©  P  g,  the  rime 
before  or  after  Noon:  Butin  this  cafe  bccaufe  the.  Angles  ©P  o,  0p£,are 
obtufe,  it  may  be  more  convenient  to  ufe  thc  lertc'r  Triangles,  in  which  arc 
given  P  * ,  the  Refteaion ,  ?o  =  ?g,  as  before,  and  the  Angles  at  i  right, 
to  find  P^t or  P  0  i  ( the  Complements  oFojfV  and  o  0  i )  the  Suns  Am¬ 
plitudes  Rifing  or  Setting  from  the  Eaft  or  Weft  :  and  i?o  —  i?g,  the 
time  of  his  Rifing  after,  or  Setting  before  Midnight  ;  I  (ball  make  ufe  ot  the 
oriental  of  thefe  lefler  Triangles ,  in  which  it  will  hold  , 

S,  P^  .  R  ■:  s.  Pi  .  s  Pgi,  or, 

As  the  Co-fine  of  the  Latitude  ,  51  3^  CQ  9)~r94I49 

To  thc  Radius-,  S.  90  oo  00  io,coooco 

So  the  Sine  of  the  Reflection,  16  2  L  57  9)4d9%94 

To  the  Sine  of  the  Amplitude.  26  54  45  9)65-5745 


S.  90  00  00  io,coooco 
16  2  L  57  9)4d  9$94 


To  the  Sine  of  the  Amplitude.  26  54  45  9)65-5745 

Whofc  Complement  to  a  Quadrant  6f  of  15"  is  thc  Suns  Azimuth, 
in  this  cafe  from  the  North,  but  when  thc  Pole  is  in  the  oblcure  Hcmifphere, 
from  theSouth  Meridian,  in  his  Rifing  or  Setting. 

For  the  Afcenfional  Difference  ,  fay-, 
t ,  P£  .  R  ::  t ,  Pi  .  cs,Vgi,  or. 

As  the  Co-Tangent  of  the  Latitude ,  51  30  co  9,900605 


To  thc  Tangent  of  the  Reflection', 

So  the  Radius , 

T 0  the  Sine  of  the  Afcenfional  Difference 


51  30  co  9,900605 

26  21  57  9,467856 

S.  90  00  GO  10,000000 

20  15  49  9,567251 

Whofc 


H 


The  DOCTRINE 


Whofe  Complement  69°  44'  1 1"  convened  into  time  ,  gives  the 
Suns  Riling  4  h,  38'  57",  and  therefore  that  time  of  his  Setting  at 
qh.  2 1'  03 "  Afternoon. 


Section  VIII. 


rnr^H  E  Meridional  Diftance  of  the  Sun  from  the  Vertex  , 
8  may  be  found  only  by  comparing  the  Suns  diftance  from  the 
8  Pole  of  the  Globe  ,  with  the  diftance  of  the  Vertex  from  the 

JL- ,  lame  Pole :  For  the  lefler  of  thefe  Subtra&ed  from  the  greater, 

will,  leave  the  Suns  Meridional  Diftance  from  the  Vertex. 

But  Note  ,  that  if  the  Suns  Diftance  from  the  Pole ,  be  lefs  than  the 
diftance  of  the  Path  from  it  3  whence  the  Vertex  pafles  the  Meridian ,  he 
will  appear  betwixt  the  Pole  and  it ;  that  is,  to  the  North  of  the  Vertex 
in  Northern,  and  to  the  South  in  Southern  Latitudes. 

But  if  the  Suns  diftance  from  the  Pole  be  bigger  than  the  Paths  diftance 
from  it,  he  crofles  the  Meridian  to  the  South  of  the  Vertex,  in  Northern 
Latitudes ,  and  to  the  North  in  Southern. 

And  if  the  Sum  of  the  Suns,  and  Paths  diftance  from  the  Pole  be  lefs  than 
9c Degrees,  hefhall  appear  twice  upon  the  Meridian  in  24  hours  ,  once 
abqve,  and  again  after  12  hours  beneath  the  Pole ,  the  Difference  of  them 
being  his  diftance  from  the  Vertex  to  the  South  in  Northern ,  to  the 
North  in  Southern  Latitudes  •,  but  their  Sum, his  remoteft  diftance  from  the 
Vertex  to  the  South,  in  Southern  Latitudes',  and  to  the  North  in  Northern 
which  frequently  happens  in  thofe  places ,  that  lie  betwixt  the  Arftick  and 
Antardick  Circles ,  and  their  Poles. 

Hence  the  Rules  are  cafily  made  for  finding  the  Latitude,  the  Suns 
diftance  from  either  of  the  Poles,  and  his  Meridional  diftance  from  the 
Vertex  being  given:  but  this  1  fuppofe  has  been  already  fhewn.  If  the 
Reader  finds  it  otherways,  or  think  me  deficient  in  this  Point,  it  may  excufe 
me,  when  I  have  informed  him  ,  that  I  could  not  be  permitted  the  fight 
of  what  has  been  already  Printed  ,  upon  which  account  it  is  I  forbear  leaft 
I  fhould  only  do  what  has  been  already  done,  and  therefore  needlefs. 

In  my  third  Figure,  if  according  to  thefe  Rules,  from  the  Suns 
diftance  from  the  Vertex  o  P  730  38'  03",  you  fubtraft  the  diftance 
of  the  Path  from  the  Pole  3S0  30'  00",  the  refidue  350  08'  03",  {hall 
be  O  d ,  the  Suns  Meridional  diftance  from  the  Vertex  at  that  time. 


Sect. 


tf  the  Si? hake. 


Stcri  an  IX. 

THE  Suns  diftance  from  the  Pole,  together  with  the  hour  from  Fig.  3. 
Noon  being  given ,  to  find  his  diftance  from  the  Vertex  in  any 
given  Latitude. 

Let  the  hour  propoicc!  be  Four  before  Noon  ,  or  Eight  in  the 
Morning  ,  and  the  Suns  diftance  from  the  Pole  as  before. 

Having  made  P  T  the  Radius  of  a  Tangent  Line,  and  therewith  divided 
the  Line  7  T  vp  both  ways  from  T,  the  Points  7  and  nv  will  be  found  to  fall 
42  i  Degrees  of  the  fame,  on  each  fide  T. 

The  Center  of  the  proper  Meridian  is  at'  iv,  Count  therefore  60  Degrees 
(—  to  4  hours)  in  the  divided  Tangent  Line  from  vo  towards  7,  the  Center 
of  the  Six  a  Clock  Hour-Circle,  thefe  (hall  terminate  atj<,  and  there  is 
the  Center  of  that  Hour-Circle  *,  which  if  letting  one  Foot  of  the  Compares 
on_y,  you  ftrike  through  P,  it  fliall  form  an  Angle  of  60  Degrees  with  the 
Meridian ,  and  the  Point  8 ,  where  it  interietts  the  Path ,  fhall  be  that 
place,  the  Vertex  fhall  pais,  at  8  a  Clock  in  the  Morning,  or  4  hours  before 
Noon. 

Let  the  Arch  of  a  Circle  8  O,  be  ftruck  through  this  Point  and  the  Suns 
place ,  lb  as  it  may  alio  pafs  through  his  oppofite  place  n ;  then  to  find  what 
is  required,  in  the  Oblique  Angled  Triangle  P  o  8 ,  are  given  O  P  8,  the 
hour  or  Angle  at  the  Pole  6o°  00'  00",  the  diftance  of  the  Pole,  and  Path 
P8,3803o'oo",  withPo  the  cliftancc  of  the  Sun  from  the  Pole  73°3S'o3", 
to  find  ©  8  the  required  diftance  of  the  Vertex  from  the  Sun :  whichwill  be 
gotten  by  thefecond  Cafe  of  Oblique  Spherical  Triangles,  for  , 

As  the  Radius ,  S.  90  co  00  10,000000 

To  the  Co-fine  of  the  hour  from 'Noon  ^  60  00  co  9,698070 

SotheTangent  of  the  Poles  Diftance  from  the  Vertex^  38  30  co  9,900605 

To  the  Tangent  of  fir  ft  Segment.  21  41  19  9,599575 

Which,  bccaufe  the  Angle  ©  P  8  is  acute,  the  hour  propofed  being  Ids 

than  Six  hours  from  Noon ,  lubtrafted  from  the  Suns  diftance  from  the  Pole 
73°  38'  03",  leaves  the  fecond  Bale  or  Segment  5ic  $6' 44.’'. 


As  the  Co-fine  of  the  ftrft  Segment , 
To  the  Co-fine  of  the  fecond 
So  the  Sine  of  the  Latitude , 


21  41  19^.00,031883 
51  56  44  9,789870 


Q0  we  sine  oj  tne  latitude ,  5  1  3  0  00  9^93  544 

To  the  Co-finc  of the  o’  Diftance  from  the  Vertex.  58  43,  26  9,715302 

Note,  that  when  the  hour  propofed  is  more  than  Six  from  Noon  ,  the 
Perpendicular  falls  without  the  Triangle ,  and  then  you  muft  add  the  Suns 
diftance  from  the  Pole,  to  the  firft  Segment,  to  get  the  fecond. 

Sect. 
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Section  X. 

TtH  E  conveife  of  the  preceding  propofitions  is  of  more  frequent 
ufe  in  Aftronomy ,  and  therefore  I  (hall  next  {hew  how  ,  The 
Latitude  of  the  place,  the  Sun6  diftance  from  the  Pole ,  with 
his  obferved  diftance  from  the  Vertex,  being  given,  to  find  the 
Hour  from  Noon. 

In  the  aforementioned  Triangle  ©P3,  let  ©P  reprefent  the  Suns  diftance 
from  the  Pole  730  3  3f03",  P  8,  the  diftance  of  the  Pole  from  the  Vertex, 
or  Complement  of  the  Latitude  38°  30’  00'%  and  ©8  his  diftance  from 
the  Vertex  before  Noon,  58°43'26"}  we  have  three  Tides  of  an  Oblique 
Angled  Spherical  Triangle  given,  and  the  Angle  at  P  required ;  which  may 
be  obtained  by  the  1 1  Cafe  offuch  Oblique  Angled  Triangles:  Wherefore 
add  the  three  data  together,  and  from  half  their  Sum  lubtraft  the  Suns 
diftance  from  the  Vertex,  referving  the  difference,  then  fay  , 

As  the  Radius , 

To  the  Sine  of  the  Suns  Diftance  from  the  T  ole 
So  is  the  Co-fine  of  the  Latitude , 

To  a  fourth  Sine. 

And  Again , 

As  the  fourth  Sine  , 

To  the  Sine  of  half  the  Sum  of  the  given  fides\ 

So  is  the  Sine  of  the  Difference  referved , 

To  a  feventh  Sine. 

To  which  if  you  add  the  Radius,  half  that  Sum  will  be  the  Co-fine  of 
half  -the  hour  from  Noon.  I  propoied 


f  Po 

73 

38 

03 

(e  P8 

38 

30 

OO 

tx  ©  8 

43 

26 

Sum 

170 

5 1 

29 

2  Sum 

8S 

25 

44» 

Subtract  0 1 

43 

26 

Difference 

26 

42 

1 3^ 

00  CO 

10 

O 

0 

0 

0 

0 

O 

73  38  03 
38  30  00 

4th.  Arch 


9,982037 

9*794i49 

9,776186 


Fourth 


l7 


II§  tht  S P  HE  RE* 

Fourth  Arch  Ar.Co.  0,223814 
S,  £-Sum  85  25  44  \  9,998616 

S,  Diff.  26  42  18 1  9*652632 

7  Sine  +  R  ^9,875062 

\cs  30  00  00  9*937531 

Doubled  60  00  00  =  4  hours,  the  time  from  Noon, 

or  Eight  in  the  Morning ,  at  which  the  Suns  diftance  from  the  Vertex , 
was  found  58°  43'  26",  in  the  work  of  the  laft  procedeing  Cafe. 


Section  XI. 


TH  E  Suns  diftance  from  the  Pole ,  his  diftance  from  the  Vertex, 
and  the  Latitude  being  given,  if  his  Azimuth  (hall  be  required  : 

The  cafe  is  the  fame  with  the  preceding ,  for  in  the  fame 
Triangle  ©  P  8  *,  are  given  the  three  fides  P  ©,  P  8,  8  ©,  as 
before,  only  whereas  we  then  enquired  the  Angle  at  the  Pole  P,  we  muft 
now  leek  the  Angle  at  the  Vertex  8,  for  that  is  the  Suns  Azimuth  from  the 
North  part  of  the  Meridian.  .. 

Add  therefore  as  before  the  Suns  diftance  from  the  Pole ,  his  diftance 
from  the  Vertex,  and  the  Complement  of  the  Latitude  together,  and  from 
half  that  Sum  fubtraCfc  the  Suns  diftance  from  the  Pole,  then  fay : 

tAs  the  Radius  , 

To  the  fine  of  the  Suns  Diftance  from  the  Vertex  ; 

So  the  Co-fine  of  the  Latitude , 

To  a  fourth  fine. 

And  Again, 

zAs  that  fourth  fine , 

To  the  fine  of  the  half  Sum 
So  the  fine  of  the  Difference  , 

To  a  feventh  fine. 

To  which  if  you  add  the  Radius,  half  that  Sum  will  be  the  Co-fine  of 

half  the  Suns  Azimuth  from  the  North.  tic  A  •  .. 

£  Let  now  the  data  be  the  fame  as  in  the  laft  cafe,  and  the  Suns  Azimuth 
or  the  Angle  at  8,  enquired. 
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The  Complement  of  the  Latitude  P  8  is 

38  30  00 

The  Suns  Diflance  from  lha  Ter  t  ex  O  8 

58  43  26 

From  ,  the  Pole  P  0 

73  38  03 

Sum 

170  51  29 

The  Suns  diftance  fr 

{  Sum 

85  25  447 

73  38  03 

cm  the  Pole 

Subtracted  Ha  /es  the  Difference 

11  47  4j£ 

Rad.  S, 

CO  00  00 

10, 00o:oo 

8  0,  S, 

58  43  26 

9,9  , 1801 

P  8,  S, 

00 

0 

0 

0 

_9?7P4149 

Fourth  fine 

9,7*595° 

Fourth  fine 

Ar.  Comp. 

0,274050 

£Sum  S, 

85  25  44i 

9,9986  j6 

Diff.  S, 

11  47  41-j 

9,310498 

Z  +  R 

^9,583164 

£  —  cs 

51  46  C5 

9,79i582 

Doubled 

103  32  10  the  Suns  Azimuth 

che  North  Meridian  ,  or  the  Angle  at  8  required  ,  its  Complement  to  a 
Semicircle  7 6  27'  50",  his  Azimuth  from  the. South. 


Section  XII, 


It  the  end  of  the  Twilight  in  the  Evening  ,  or  the  firiV  dawn  of  the 
Day  in  the  Morning,  were  required,  it  muft  be  confidercd  ;  that 
the  Daylight  reaches  to  the  Horizon  ,  when  the  Sun  is  16  Degrees 
beneath  it  3  or  as  the  Copcrnicans  had  rather  exprels  it ,  the  Vertex 
lees  the  light  of  the  Sun  untill  it  be  16  Degrees  diftant  from  the  Horizon 
of  the  Diske,  in  the  obfeure  Hemifphere  of  the  Earth.  Count  therefore 
16  Degrees  in  the  Periphery  of  the  Ecliptick,  from  each  of  its  interfeftions 
with  the  Horizon  of  the  Diske ,  into  the  obfeure  Hem'ifphere  ;  or  from  H 
toy,  and  from  rtoc,  then  laying  a  Ruler  over  y  r,  mark  the  Point  >;  where 
H  interfetts  the  Line  of  the  Suns  Longitude. 

1  he  Tangent  of  74  Degrees  (the  Complement  of  16)  to.the  Radius  e T, 
ihail  he  the  Semidiameter  of  a  Circle  ,  that  fhall  pafs  through  thefe  three 
Points  3  of  which  if  you  ftrike  the  Arch  y  me  it  (hall  be  the.  Parallel  of 
and  Twilight,  the  Point  C,  wherein  it  interfefts  the  occidental  part  of  the 
Path,  fhall  be  that  place  the  Vertex  transits,  when  the  Twilight  ends  in  the 


Strike 
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Strike  the  Arch  oTa  Circle  through  this  Pointy  fo  as  it  may  alfo  pafs 
through  the  Sun, -and  his  oppofite  place  at  n  ,  through  the  faid  Point  and  the 
Pole  P,  ftrike  alfo  the  Arch  of  an  Hour-Circle  £  P,  fo  have  you  formed  the 
oblique  Angled  Triangle  P  £  O  ,  in  which  are  given  P  £  the  Complement 
of  the  Latitude  38°  30',  P  O  the  Suns  diftancc  from  the  Pole  73 0  38 '03", 
and  O  £ ,  the  Suns  diftance  from  the  Parallel ,  to  find  the  Angle  at  P  or 
the  hour  from  Noon,  when  the  Twilight  ends ,  which  may  be  obtained  by 
the  11  cafe  of  Spherical  oblique  Angled  Triangles,  thus , 

Add  together  ihe  Suns  diftance  from  the  Pole ,  his  diftance  from  the 
Parallel,  and  the  Complement  of  the  Latitude  3  from  the  half  of  the  Sum  fub- 
traa  the  Suns  diftance  from  the  Parallel, referving  the  difference.  Then  fay, 

<±As  the  Radius , 

To  the  Co-finc  of  the  Latitude  ♦, 

So  is  the  [me  of  the  Suns  Diflame  from  the  Dole , 

-To  a  fourth  fine. 

And  Again. j, 

i/is  that  fourth  fine  , 

To  the  flue  of  half  the  Sum  of  the  fides  ^ 

So  is  the  fine  of  the  Difference ,  referred , 

To  a  feventh  fme. 

To  which  add  the  Radius  •,  half  the  Sum  fhall  be  the  Co-fine  of  half  the 
hour  from  Noon. 

For  Example. 

When  the  Suns  Diflance  from  the  Role  is  733803 

Complex):  i:t  of  the  Latitude  38  30  00 

The  Parallel  from  the  Sim  106  00  00 

Sura  218  08  03 
£Sum  109  0+  oi£ 

G  £  Sub.  106  00  00 

Difference  3  04  015: 

S,  90  00  00  10,000000 

P£  S,  38  30  00  9,794149 

PoS,  73  38  OZ  9,982037 

S,  4th.  Arch  9,776186 


D  2 


Fourth 
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Fourth  Arch  a  Ar.  Comp.  0,223814. 

i Sum  S,  109  04  oit  9*975495 

Difference  S,  3  04  oit  8,728 3 9$ 

Z-f- Radius,  18,927705 

73  05  02  9*463852 

Doubled  makes  146  10  04  equal  to  9  h.  44'  40",  at  which 
time  the  Twilight  ends ,  and  it  becomes  perfcttly  dark.  »Subtraft  thefe 
from  1 2  hours,  the  remainer  2  h.  15'  20",  is  the  time  of  the  fird  Day-break 
in  the  Morning ,  the  Sun  being  in  the  fame  place  in  the  Ecliptick  3  Note 
that  where  the  Path  cuts  not  the  Parallel  of  Twilight,  tis  no  perfeft  dark- 
neis  at  Midnight,  but  Twilight  only  lighter,  or  darker,  as  the  Path  ap¬ 
proaches  nearer  the  Parallel, 


Section  XIII. 


IN  the  Calculation  of  Solar  Eclipfes,and  the  Moon’s  Tranfits  over  fixed 
Stars,  it  is  ufually  required  to  know  what  Point  of  the  Ecliptick 
Culminates  in  the  Meridian,  what  is  the  higheft  Point  of  it ,  and  the 
nearefi  Difiance  of  each  of  thefe  from  the  Vertex ,  and  what  is  the 
Angle  which  the  Vertical  Circle  makes  with  the  Ecliptick ,  in  any  Point 
of  it,  at  any  given  time.  Thefe  are  difficultly  (hewn  in  the  Ptolemaick 
Projections,  readily  and  eafily  in  ours  *,  thereby  proving  that  the  mofi ingenious 
of  hitman  inventions,  are  far  lefs  facile  then  the  ordinary  performances  of  Truth 
and  Nature  :  I  (hall  therefore  next  (hew  how  each  of  thefe  may  be  repre- 
icnted  in  the  true  Syftem  of  the  World,  and  calculated. 

Let  the  Suns  place  be  as  before  propofed  ,  and  the  forementioned  requi- 
fites  demanded  to  2  h.  Afternoon. 

The  Center  of  the  proper  Meridian  is  at  w.  Count  3  o  Degrees  an¬ 
swering  to  2  hours  in  the  Tangent  Line  divided  as  before  directed  ,  from  iv 
to  the  right  hand ,  an  Hour-Circle  (truck  with  one  Point  of  the  Com- 
paffes  fetonthe  Point  fo  found  in  the  Tangent  Line,  through  the  Pole 
P,  (ball  cut  the  Path  in  the  Point  0,  which  the  Vertex  (hall  traverle  at 
2  hours  after  Noon,  the  Ecliptick  upon  the  Point  C  on  the  Meridian,  and 
a  Line  produced  through  the  Pole,  e  and  the  interfetdion  of  the  Path,  and 
this  Arch  at  9,  fhall  intcrfect  the  Ecliptick  in  the  Nonagefime  degree ,  or 
Point  neared  the  Vertex  at  N,  CN  being  the  didance  of  the  Nonagefime 
degree  from  the  Meridian  ,  N  its  didance  from  the  Vertex ,  and  C  9  the 
didance  of  the  Point  on  the  Meridian  from  the  Vertex, 

To 
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To  define  thefe  by  Calculation. 

In  the  Triangle  C  S3  P  are  given ,  23  P,  the  Complement  of  YPS3,  the 
right  Afcenfion  of  the  Midheaven  or  Point  of  the  Ecliptick  in  the  Meridian 
170  28'  25",  P  S3  as  before  66°  31',  and  the  right  Angle  at  S3,  to  find  S3  C 
the  Complement  of  Y  C ,  the  Longitude  of  the  Midheaven  from  the  firft 
Point  of  the  Ecliptick,  and  PC,  the  diftance  of  the  Midheaven  from  the 
Vertex ,  we  may  fay,  therefore , 


R  .  t ,  S3PC  : :  sy  P S3  .  t  PC,  that  is, 


z/ts  the  Radius , 

T 0  the  Cc-tangcnt  of  the  right 
the  Midheaven  3 


So  the  fine  of  the  Diftance  of  the  Pole  and  Tropicl^, 
T 0  the  Co-tangent  of  the  Longitude  of  the  Mid  ? 
heaven  from  the  next  Equinotlial  Point.  $ 


90  00  co 

72  3i  35 
66  31  00 

73  53  45 


IOjOOCOCO 

9,498024 

9*962453 

9,460477 


Therefore  the  Midheaven  is  sr  130  53’  45";  for  PC  it  will  hold, 

*  R  .  cs,  S3  PC  ::  t,& P.  *CP,  or, 

vis  the  Radius ,  S.  90  00  00  io,ocooco 

To  the  Tangent  of  the  Difiance  of  the  two  Poles-,  23  29  00  95637956 

So  the  fine  of  the  right  jlfccnfion  of  the  ALidheaven,  72  31  3  5  9*9794^3 

To  the  Co-tangent  of  its  Diftance  from  the  7  6  24  “6i_439 

next  T  ole.  S 


From  which  if  according  to  the  directions  of  the  Eighth  Section,  we 
take  away  P9  38°  3c',  the  didance  of  the  Pole  from  the  Vertex,  the 
remainer  0  C  (hall  be  the  didance  of  the  Midheaven  from  the  Vertex , 

2  Tofind*N  23,  the  Complement  of  Y  N,  the  Longitude  of  the  Nonagefime, 
with  N  9  its  didance  from  the  Vertex  ;  in  the  Oblique  Angled  Triangle  , 
Pe9,  are  given  ?e  the  didance  of  the  two  Poles  230  29',  P9  the 
Complement  of  the  Latitude,  or  Semidiameter  of  the  Path  38°  30',  with 
the  included  Angle  e  P  0 ,  the  difference  of  the  right  Afcenfions  of  the 
Midheaven,  and  firft  Point  of  VP  1 62°  3  1'  3  5"* t0  thc  An§Ie  Pc0- 23  N, 
the  Longitude  of  the  Nonagefime  from  the  fird  Point  of  S3,  with  0  N ,  its 
didance  from  the  Vertex  ,  which  miy  be  obtained  by  the  Second  and  Tenth 
Cafes  of  Oblique  Angled  Spherical  Triangles ,  for , 
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cA*  the  Radius ,  90  00  00  io,cocooo 

To  the  Co-tangent  of  the  Latitude  3  51  3000  9,900605 

So  the  fine  of the  right  Afcenfion  of  the  AAidheaveu  7 

counted  from  T  or  ^723I35  9*979483 

To  the  Tangent  of  the  firft  Segment.  37  n  2o  9,880088 

If  Angle  e  P  0  be  obtufe ,  as  in  this  Cafe  ,  the  Sum  of  the  firft 
Segment  and  the  diftance  of  the  two  Poles ;  but  if  it  be  acute,  their 
difference,  fhall  be  the  lecond  Segment. 

In  this  Cafe  therefore  the  fecond  Segment  will  be  6o°  40'  20". 

Say  Again, 

sAs  the  fine  of  the  fecond  Segment ,  6  o  40  2  o/r.C.0.0  59  567 

To  the  fine  of  the  firft  ■  37  H  20  9,781*  *6 

So  the  Co-fine  of  the  right  Afcenfion  of  the  Mid-1.  '  n  ' 

heaven  from  Y  or  — ,  \62  3 1  35  9,498024 

TotfoCo-fim  of  its  Ltmgi)»de.  77  41  iS  ^38947 

Therefore  the  Nonagefime  Jt  170  41’  iS",  for  its  diftance  from  the 
Vertex ,  lay, 


*A $  the  Co-f  iie  of  the  firfl  Segment , 
To  the  Co-fnc  of  the  fecond  Segment ; 
So  the  Co-fine  of  the  Latitude  , 

To  the  fne  of  its  Vertical  Diftance. 


37  11  20^.(7.0,098734 

60  40  20  9*893544 

51  30  00  0,600023 

28  45  43  OK  .  682301 


Whofe  Complement  6T  if  17",  is  its  Diftance  from  the  Horizon. 

Ifit  be  demanded  ,  what  Angle  the  Circle  palling  from  f^e  Vertex  to 
the  Sun  makes  with  the  Ecliptick  at  his  Center  ,  ftrike  a  Ciuie  through 
the  Sun  his  oppofite  place  and  the  Vertex  3  So  fhall  you  »nrm  the  Tri- 
angle  6  NO,  in  which  are  given  N  ©,  the  Suns  diftance  from  in,  Nonagefime 
f,2  a  '  !8  ’  S  9  thlcMancrc  of  th('  Nonagefime  from  tl  e  Vertex2,  and 
•™yA&fthc«fotefht’  ‘°  ^  tha'“rallaaick>  or  requited  Angle,  you 

S,No  .  R  : :  t,  Ng  .  /N©fl,  r, 

eAs  the  fine  of  the  O’  Diftance  from  the  7 
^Nonagefime ,  £  ■  1  18  9,732449 

To  the  Radius  3  _  ^  ‘ 

-  7  v.  O  OO  in.onnnnn 


So  the  Tangent  of  the  Diftance  from  the  Vertex 
To  the  Tangent  of  the  Far  all  all  k\  A- 


C  O  00  10,000000 

F3  45  43  9,739485 

45  2 7  31  10,007036 
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But  if  the  Paralla&ick  Angle  at  the  Moon,  or  fome  Star  that  has  La¬ 
titude  from  the  Ecliptick ,  be  demanded  3  it  will  require  fome  farther 
labour  to  inveftigate  it.  Let  the  time  propofed,  and  confcquently  the 
Nonagefime  Degree,  and  the  diftance  of  the  Vertex  from  the  Pole  be  as  be¬ 
fore  found,  and  let  the  Parallaftick  Angle  at  Pollux,  whole  Longitude  is  25 
iS3  +7'  1  o",  diftance  from  the  Pole  of  the  Ecliptick  83°  21'  30",  be  de¬ 
manded  :  Let  reprefent  the  place  of  Pollux ,  the  Arch  N  V  equal  to  the 
Angle  0  e  >k,  the  difference  of  the  Longitude  of  Pollux  and  the  Nonagefime, 
fhall  be  3 1°  c6*  12" :  Strike  the  Arch  of  a  great  Circle  >fe  g  from  the  Ver¬ 
tex  to  Pollux ,  lo  have  you  formed  the  Oblique  Angled  Spherical  Triangle, 

*Pfl,  in  which  are  known  e  0,  the  diftance  of  the  Vertex  from  the  Pole 
of  the  Ecliptick  6i°  i+'  17",  with  e  %  the  diftance  of  Pollux  from  the. 

Pole  of  the  Ecliptick  83°2i'3o",  and  the  Angle  0  e  >fc  asbeforc;  to  find 
the  Angle  e  %  0 ,  the  Complement  of  the  Parallaftick  Angle  ,  w'ith  0 
the  diftance  of  the  Star  from  the  Vertex  ,  which  will  be§Qfby  the  fecond 
and  tenth  Cafes  of  Oblique  Angled  Spherical  Triangles^  by  which  it 
will  hold : 


At  the  Radius , 

To  the  Co-fine  of  the  >k s  Diftance  from  the 
Nonagefime  3 

So  the  Tangent  of  the  Diftance  of  the  Vertex  from 
from  the  Pole  of  the  £  cliptick 
To  the  Tangent  of  the  firft  Segment. 


io,ocooco 

9*932594 

10,26051  5 
10,193109 


The  difference  betwixt  the  firft  Segment,  and  the  Stars  diftance  from  the 
Pole  of  the. Ecliptick,  (hall  be  the  fecond  Segment  in  this  Calc  26°  01'  1 3". 


Say  Again  , 


As  the  fine  of  the  fecond  Segment , 

To  the  fine  of  the  firft  5 

So  is  the  Tangent  of  the  >ks  Diftance  from  the 
Nonagefime  Degree  , 

To  the  Co- tangent  of  the  Par  all  all  icf  Angle. 


26  01  13^.(7.0,357843 
57  2°  17  9>925245 

31  06  12  9,-80546 

4c  49  02  10,063634. 


And  for  the  Stars  diftance  from  the  Vertex , 


As  the  Co- fine  of  the  firft  Segment  , 

To  the  Co-fine  of  the  fecond  Segment ; 

So  the  Co  fine  of  the  Diftance  of  the  V ertex  from 
the  Pole  of  the  Ecliptick ^ 
To  the  Co  fine  of  the  >^s  Diftance  from  the  V ert  ex, 


57  20  17^.(7.0,267863 
26  01  13  9>953585 

6 1  14  17  9,68231 6 

•  36  45  °4  9,903764. 
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Section  XIV. 

HOwever  large  the  Diameter  of  the  Earths  Annual  Orb  may  ap¬ 
pear  to  be,  collated  with  her  own  Diameter ,  yet  if  it  be  com¬ 
pared  with  the  vaft  diftance at  which  the  fixed  Stars  are  placed 
the  Angle  it  fubtends  becomes  almoft  infenfible.  So  that  in 
what  part  foever  of  her  Orbit  the  Earth  is  found ,  file  is  yet  conceived  bv 
Copermcans  as  in  the  Center  of  the  Starry  Sphere  ;  and  then  lines  produced 
from  her  Center  to  each  Star  fiiall  defign  their  places  in  that  Rete ,  which 
we  before  imagined  to  invert  its  fuperficies ;  and  their  Longitudes  and  right 
Aicenfions,  will  be  determined  by  their  refpeft  to  the  Equinoftial  Point 
and  Colure  -,  their  Latitudes  by  their  diftances  from  the  Ecliptick  •  and 
their  DeclinatiO,  by  the  like  diftances  from  the  Circle  bife&ina  the 
dobe ,  equally  diftant  from  both  its  Poles ,  called  the  Equator.  & 
he  diftances  a-nd  pofitions  of  the  fixed  Stars  one  from  another ,  have 
been  found  the  fame  in  all  Ages ;  fo  that  it  is  probable  they  are  fubjeft  to 
no  Motjon,  but  what  appears  in  them  by  reafon  of  the  continual  recefs  of 
the  Earths  Equmoftial  Points }  the  manner  and  reafon  whereof,  will  be 
conceived  by  the  firft  Figure-,  In  which  view  the  Earth  at  A,  its  Motion 
round  its  Axis  is  from  Weft  to  Eaft,  or  from  d  by  i  to  f  in  the  illuminate 
part  of  the  Globe ,  or  that  next  the  Sun.  But  the  Motion  ofthe  iEtherial 
Matter  is  alio  from  Weft  to  Eaft,  or  from  a  to  $  diredly  contrary  to  this 
in  the  fame  illuminate  part  of  the  Globe,  and  that  too  fomething  ftronger 
than  in  the  remoter  or  obfeurepart^  by  reafon  the  parts  near  the  Sun  are 
lwmlicr  moved  than  the  more  remote  thence  it  proceeds  that  the  Line  of 
Dircthon ,  or  Plane  connecting  the  Poles  t?ed,  is  reflected  and  born 
back  contrary  to  the  Earths ,  and  Fort  ex  Motion ,  5o  Seconds  Annually. 
So  that  whereas  about  the  beginning  of  Nabonaffar's  ^Lra,  it  cut  the 
Ecliptick  ,  and  consequently  made  the  Solftice  ,  near  the  Cloudy  place  in 
?’  it  w  now  carried  back  to  the  Heel  of  of  Capor ,  and  about  2  50  years 
hence ,  it  will  make  the  Solftice  when  the  Earth  partes  under  Propl 

di  c°.athC where  ™hcn  theEarth  arrives,  the  Line  of 

m  i?n!]ltia  S?  ure’  concedes  with  the  Horizon  of  the  Diske, 

.  thcNoith  Pole  ,  parting  out  of  the  obfeure,  begins  to  enter  the  illu- 
minate  partof  the  Globe  is  the  place  where  thiverSal  Equinox  ilmade, 
mid  the  Sun  enters  the  firft  Point  of  Y.  This  Point  about  the  time  of 
Ndvo/iaJjar,  was  at  N ,  butfince  by  the  continual  impreflion  of  the  ^Etherial 
f  Earths  Motion ,  tis  reflected  equally  with 

Hmnll  f  w~lch.,s  a!tercd  from«^tofr^  receding  con- 

tinualk  ,  f0  that  if  the  Earth  continue  feme  Ages  longer  ,  the  EquinoCt- 

ted  Creation  dCr  ‘  '°fC  SMrS  ’  nCar  "’hich  *hc  S°mices  were  cclcbra- 


Hence 


Hence  it  is  that  the  places  of  the  Equinoxes  receding  from  the  fixed  Stars, 
■they  ieem  to  move  (lowly,,  but  equally  forward  from  the  Equinoxes,  about 
one  Degree  in  72  years,  thole  which  appeared  near  t!?e  Equinoctial  Points, 
or  fome  few  Degrees  in  Antecedence,  as  Spied  did  in  the  time  of 
Hipparchus,  being  now  found  near  20  Degrees  in  confequcncc  oflhcm. 

But,  though  the  Longitudes  of  the  Stars  alter  yearly,  yet  may  their  places 
once  determined  to  a  known  year, be  made  out  to  any  other, part  or  to  come, 
by  the  foie  Subtraction  or  Addition  of  fo  many  times  50  Seconds  from  or  to 
the  given  Longitude ,  as  there  are  years  betwixt  that  to  which  the  place  of 
the  Star  given  is  rectified  ,  and  at  which  it  is  demanded.  Their  Latitudes 
vary  not ,  but  their  right  Aicenfions  and  Declinations  depending  on  thefe, 
are- continually  changing,  and  that  not  regularly ,  but  unequally,  more 
or  lefs  according  to  the  diftances  of  each  Star  from  the  Pole  of  the  Ecliptick, 
and  the  Colures.  It  will  be  therefore  requifit  to  {hew  how  from  the  given 
Longitude  and  Latitude  of  a  Star,  its  right  Afcenfion  and  Declination  may 
be  Calculated. 

Let the  Star  propofed  be  Pollux,  whofe  place  to  this  year  1680.  isftaten 
©  180  47' »,  and  let  its  place,  right  Afcenfion,  and  Declination, be  required 
to  the  year  1800.  or  1 20  years  hence. 


To  its  given  place  1680, 

Add  the  Motion  for  120  years  future'. 

It  makes  the  Stars  place  to  the  year  '  800,  in 
Its  conftant  Difiame  from  the  Pole  ofthe  Ecliptick, . 
being. 


18  47  so 
I  40  00 
20  27  30 

83  21  30 


Let  %  reprefent  the  place  of  Pollux  on  the  Globe,  e  his  diftance 
from  the  Pole  ofthe  Ecliptick  83°  21' 30"-,  and  P  e  *  his  Longitude  from 
theSoLftitial  Colures  20°  27'3'A  Pc,  the  diftance  of  the  two  Poles  25° 
29';  we  have  here  two  fides  of  an  Oblique  Angled  Spherical  Triangle  given, 
with  the  Angle  betwixt  them ,  to  find  the  third  fide ,  and  the  Angle  at  P , 
which  will  be  got  by  the  Second  and  Tenth  Cafes  of  fuch  Triangles,  by  thefe 
proportions. 

v4s  the  Radius ,  S.  9°  00  go  10,000000 

To  the  Tangent  ofthe  Stars  Diftance  g3  2I  30  10,933894 

the  Pole  tf  the  Ecliptickj,  S 

So  the  C  e-ftnc  of  its  Longitude  from  the  Solftitial  ?  2D  27  3  0  9,971705, 

Colure ,  S  - 

To  the  Tangent  of  the  firft  Segment.  825456  10,905599 

When  the  Stars  place  is  in  the  firft  fix  Signs  of  the  Ecliptick  ,  as  in  this 
Cafe,  the  difference  betwixt  the  firft  Segment,  and  the  diftance  betwixt 
the  two  Poles,  fiiall  be  the  fccond  Segment  3  otherways  their  Sum  fiiall 
make  it.  • 


E 
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The  fecond  Segment  therefore  in  Pollux ,  590  2f  56". 
Say  Again  , 


^ s  the  fine  of  the  fecond  Sc  ament ,  m  j  ^  „ 

To  the  fine  of  the  firfi  Segment $6Ar.Co,  064983 
So  the  Tangent  of  the  Stars  Longitude  from  the  ?  "  54  S6  9’9966"2 
next  Solfiitial  Colure,  ‘  C 20  27  30  9,571774 

r<?fk  of  its  right  Sifcenfon  from  the  /  - _ _ 

fame  Colure.  £23  15  57  9,633429 


fame  Colure. 


The  right  Afcenfion  of  the  Colure  is  9o°.  therefore  <7>  //  '  u 
year  1800.  will  be  1120  1?'  cV'  Fn,-;?  j-a  r  .  t0  the 

Globe,  fay,  3  S  57  ’  F°l  lts dlftance  from  the  Pole  of  the 

lA s  the  Co- fine  of  the  firfl  Segment «  o  ,  . 

To  the  Co-fine  of  the  fecond  Segment  t,  “  *4  %SAr.C.o,  908924 

S,  the  Co-fine  of  the  Stars  Difiance from  the  Pole  of  7 1*  5  5  ^06339 

the  Ecliptic^,  21  3o  9,063181 

To  the  fine  of  its  Declination.  ,Q  -n  ~-“F - 

20  29  °4  9*678444 

»/X?"  “*  3°'  *S'»  *  frm  *  Korth  ** 

£0  the  Axiof  the  Echptkk  bedemand^df Twiff  hoU  '  ^  °f  the  Globe 
tAs  the  fine  of  the  Stars  Difiance  from  the  Pole 7 

of  the  Ecliptic^  ^83  21  30^r.C.o, 00292^ 

To  the  fine  of  its  right  -Afcenfion  front  the  Colurf-  ,,  T„ 

So  the  fine  of  t  he  Difiance  of  the  Poles  ,  7  1S  57  9, 596595 

7  23  29  OO  9,600400 

^',e  4  ,he  I,KUmHm-  09  o7  0+  7777 

the  Sphere 

venient  to  leave  ,l  Wi"  bc  con' 

Student ;  who  if  he  throu|hIy  undetflind  the  n  6  V°  "pe"Ui^  of  the 
readily  find  places  wherein  anvothe/p,>h  pte,cedin§  chfcourTe,  will 
therefore  clofe  this  part w ^determined.  I  (hall 
but  Orthographical  Prole&ion  of  the  rTh"®  ^eW  *10w  ^  a  *ikc’ 
Sun  or  Stars  may  be  conftrufted  t  Moons  AppullL  to  the 

Occultation  or  Tranfit  repre  farted  to  the E™fo? °f  ^  Eclipfc’ 
figures  which  will  bc  of  great  ufe  to  the  iL  f  Je  Lat,tudcs  in  one 
and  Semun,  and  was  never  to  be  expefted  fr™'!”  Traveller, 

not  admit  the  Motion  of  the  Earth,  pcftcd ‘rom  any  Hypothecs,  that  did 

THE 
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Seft.  3*  _ _ _ 

Tf both  thefe  fh^U  be  of  the  fame  Denomination ,  that  is  both  to  be 
added  or  both  to  be  fubtrafted, their  Sum, but  if  otherways,  their  Difference 
(hall  be  the  Abfolute  equation  of  Time ,  which  according  to  the  Quality  of 
rh  «  greater  part  ought  to  have  been  added  or  fubtrafted  from  the  apparent 
time,  if  given,  that  fo  the  Calculation  might  have  been  fitted  to  the  Mean , 

as  the  Numbers  require.  .  .  .  ,  ,  K. 

But  fince  the  Equation  of  Days  could  not  be  found  without  the  Mean 
Anomalie  and  Suns  place,  thefe  being  attained  we  muftteek  a  Correftion 
Enter  therefore  the  Seventeenth  Table  with  the  Mean  Anomalie,  and 
againfl  it  in  the  Column  entituled  the  Earths  true  horary  Motion, take  out  the 

true  hourly  Motion  of  the  Earth,  then  fay, 

As  one  hour  or  60  Minutes,  to  the  hourly  Motion  :  So  the  abfolute 
Sanation  of  time ,  to  the  Proportional  Correction, 

Which  if  the  Abfolute  Equation  of  Days  were  Additional,  added  to, 

otherways  fubtrafted  from  the  Suns  place  firft  found,  gives  his  true  place  to 

‘h  ThefoCiig Example  will  explain  thefe  precepts ;  Let  it  be  required  to 
find  the  Suns  true  place  in  the  year  1668 ;  Oilober  the  25th.  at  1  h.  5  30  , 
apparent  time  under  the  Meridian  of  London. 

p  The  year  propofed  is  Leap-year,  therefore  I  take  the  Mean  Motion 
belonging  to  the  26th.  of  Olhber,  for  the  25th.  and  the  Calculation  Hands 
as  follows. 
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\Mean  Motion .j 

‘Perihelion.  \ 

1661 

7 

Oilober  25th.BilTcx. 

1  Hour 

5  Minutes 

50  Seconds 

Mean  Motion 

I  Equation  fubtrafted 

09  20  25  46 
11  29  18  48 
09  24  42  30 

2  28 
12 

I 

03  c6  35  00 

5  5° 

41 

03  06  41  31  Perihelion 

07  14  29  45  Mean  Motion 

04  07  48  14  Mean  Anomaly 

'07  14  29  45 
lj  1  32  01 

With  the  Earths  Mean  Ano.lub.  6'  8"j 
Suns  place  9  SM 

Suns  place  P7  12  57  4- 

Parts  proport,  fub.l  4C 

Suns  corrcft  place  |  m  12  S7  °: 

j  Abfolute  Equation  of  Days  fub.  15  59I 
>  Suns  horary  Motion  231 

[  Parts  proportional  fubtraft  4°| 

To  Calculate  the  Moons  true  place  at  all  limes. 


,  To  the  given  time  get  the  Suns  true  place  and  Equation  of  Days , 
according  to  the  preceding  direftions ,  this  added  to ,  or  fubtrafted  from 
the  apparent  time,  gives  the  true  mean  time. 

F  2 
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The  ©OCTANE 

2.  In  the  Seventh  Table  feek  the  given  year,  if  you  find  it  not, write  down 
the  next  lei's  therein,  with  the  Refidue  of  years  to  the. given,  the  Month, 
and  day  together,  with  the  hour,  Minute,  and  Seconds •,  and  the  leveral 
Mean  Motions,  and  places  of  the  Apoge  and  Node  againft  them,  as  in  the 
following  Example. 

3.  Collett  the  Sum  of  the  Moons  Mean  Motions ,  as  alfo  of  her  Apoge 
feverallv,  but  for  her  Node  ,  draw  a  Line  under  the  Radical  place  to  the 
year  fir  ft  found,  and  adding  the  Motions  under  it  into  one;  Sum  ,  fubtratt 
that  from  the  Radical  place ,  fo  have  you  the  . Mean.  Motions  of  the  Moon, 
her  Apoge,  and  Node. 

4.  With  the  Suns  Mean  Anomalie  enter  the  Tenth  Tabic,  Entitulcd  A 
Table  of  Phyfcal  T'ar:s  •  and  thence  take  out  the  Pbyfical  parts,  {landing 
againft  it,  thefe  according. to  their  Title  added  to  or  fubtratted  from  the 
Moons  Mean  Motion,  give  her  Mean  Motion  correct. 

5.  From  the  Suns  true  place  fubtratt.  the  Mean  Motion  of  the  Apoge, 
the  Relic! ue  i  call  the  Annual  Argument,  with  which entving  the  Eleventh 
Table  take  thence  the  Equation  of  the  Apoge  *,  this  according  to  its  Title 
added  to  or  fubtratted  from  the  Mean  place  of  the  Apoge  gives  the  true  : 
In  the  fame  Table  alfo  with  the  Annual  Argument  take  out  the  Excentri- 
citie  ,  which  if  it  be  Icfs  than  the  Mean  (5  5237)  fubtratt  from  it,  if  big¬ 
ger  take  the  Mean  out  of  it,  and  note  the  difference. 

6.  From  the  Mean  Motion  of  the  Moon  corrctt,  fubtratt  the  true  place 
of  the  Apoge,  the  rcmaincris  the  Ale  an  Anomalie  3  with  which  entring. 
the  Twelfth  Table  Entituled,  A  Table  of  the  Equations  of  the  Moons  Centra , 
take  the  Equation  ZTitwcrinQ  to  it  under  the  middle  Excentricitie ,  as  alfo, 
if  the  true  Excentricitie  were  more  than  the  Mean,  under  the  greateft,  if 
(els,  under  the  lead;  Note  their  difference,  then  fay,  As  116175,  tothis 
difference  :  So  the  difference  of  the  middle  and  true  8 xcentricities ,  to  the  part 
proportional.  This  if  the  true  Excentricitie  were  greater  than  the  middle, 
added  to  the  Equation  found  under  it,  otherways  fubtratted  from  it,  leaves 
the  true  Equation  of  the  Orbit ,  which  according  to  its  Title,  .added  to ,  or 
fubtratted  from  the  Moons  corrett  mean  Motion,  gives  her  Equated  place. 

7.  From  the  Moons  Equated  place ,  fubtratt  the  Suns;  and  with  the 
difference  in  the  Thirteenth  Tabic,  find  the  Variation ,  this  according  to  its 
Title  added  to,  or  fubtratted  from  the  Moon’s  Equated  place,leaves  her  true 
place  in  her  Orbit. 

8.  From  the  Suns  true  place  fubtratt  the  Mean  Motion  of  the  Node,  the 
remainer  is  the  difiance  of  the  Sun  from  the  Node ,  with  which  entring  the 
Fourteenth Table,  take-  out  the  E quation  of  the  Node  ,  this  according  to  its 
Title  ack’ed  to,  or  fubtratted  from  its  Mean  Motion,  makes  its  true  place. 
In  the  fame  Table  alfo  find  the  inclination  of  the  Limit  above  5  degrees ,  or 
the  greateft  Latitude  of  the  Moons  Orbit  at  that  time. 

9.  From  the  Moons  true  place  in  her  Orbit ,  fubtratt  the  true  place  of 
the  Node,  what  remains  is  the  Argument  of  Latitude,  with  whichi  entring 
the  Sixteenth  Table  find  the  Reduction  with  the  Excefr,  then  lay.  As  i8#, 
to  the  Exccfs’,  So  the  inclination  of  the  Limit,  or  ExcejS  of  the  Moons  greatefl 

Latitude 
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Latitude  above  5  Degrees,  to  the  part  proportional ;  which  added  to  the  fimple 
Reduction  makes  the  true ,  and  this  according  to  its  Title  added  to,  or  fub¬ 
tratted  from  the  Moons  true  place  in  her  Orbit ,  gives  her  true  place  in  the 
Ecliptic ki 

10.  For  her  true  Latitude,  enter  the  Fifteenth  Table  with  the  Argu¬ 
ment  of  Latitude,  and  therein  find  the  Moons  fimple  Latitude ,  with  the 
Excels  or  Increment,  when  the  Inclination  of  her  Orbit  is  50  1 8' ;  then  lay, 

As  1 8'  is  to  the  Increment ;  So  the  Exccfs  or  Inclination  of  the  Orbit  above  5  De¬ 
grees,  to  the  part  Proportional \  which  added  to  her  fimple  Latitude ,  makes 
the  true. 

Or  having  the  Argument  of  Latitude,  and  the  Inclination  of  the  Moons  Orbit ; 
the  Reduction  and  Her  prefent  Latitude  may  be  found  perhaps  more  cafily  by 
thelc  proportions. 

-As  the  Radius , 

T 3  the  Co-fine  of  the  Inclination  of  her  Orbit  3 
So  the  T anient  of  the  Argument  of  Latitude , 

To  the  Tangent  of  her  Longitude  from  the  Node  in  the  Eclipticki 
Whofe  difference  from  the  Argument  of  Latitude  fhall  be  the  Reduction, 
which  if  the  Argument  of  Latitude  were  in  the  firft  or  third  Quadrants , 
fubtratted,  otherways  added  to  the  Moons  place  in  her  Orbit ,  makes  her 
place  in  the  Ecliptick.  For  her  Latitude, 

tAs  the  Radius, 

T 0  the  fine  of  the  true  Inclination  of  her  Orbit y 
So  the  fine  of  the  Argument  of  Latitude , 

Te  the  fine  of  her  true  Latitude. 

To  fad  the  Moons  Horizontal  Parallax, and  Semidiameter  at  all  times, 
with  her  true  horary  Motion  at  the  Conjunction  with  or  Oppojhton 
to  the  Sun, 

In  the  Seventeenth  Table  you  have  given  the  Moons  true  horary  Motions 
in  Edipfes,  with  her  Horizontal  Parallaxes,  and  Semkliamcters,  under  the' 
lead  and  greateft  Excen  tricities, to  every  6  Degrees  of  Mean  Anomaly, noted 
in  the  outfide  Columns  of  the  Table,  by  the  fixth  precept  foregoing  you  may 
find  the  Excentricitie, from  which  fubtratt  the  leaft,and  note  their  difference. 

Then  if  the  Moons  true  horary  Motion  were  demanded ,  enter  the  laid 
Table  with  the  Mean  Anomaly,  and  in  the  Columns  of  horary  Motions  take 
out  the  horary  Motions  anfwering  to  it  under  each  Excentricitie  ;  note  their 
difference,  then  fay,  As  23235,  (the  difference  of  the  Icaftand  greateft 
Excentricities)  tothe  difference  of  the  horary  Motions  found ;  So  the  difference 
noted  betwixt  the  prefent  and  leaf  Excentricitie  to  the  part  proportional  3  which 
if  the  horary  Motion  under  the  lead  Excentricitie,  were  lefs  than  that  found 
under  the  greater,  added  to  the  Motion  under  the  lead,  otherways  fub¬ 
tratted  from  it,  makes  the  hourly  Motion  of  the  Moon  from  the  Sun,  at  the 
time  of  the  Conjunction  or  oppofition.  After  the  fame  manner  would  the 
Horizontal  Parallax, and  Semidiametcr  be  obtained,  if  demanded,  and  there¬ 
fore  f  need  not  givc-any  farther  directions  for  finding  them.  To 
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To  explain  thefe  precepts  by  an  Example ,  let  it  be  propofed  to  find  the 
Moons  true  place  and  Latitude,  her  Horizontal  Parallax  and  Semidiameter, 
in  the  prelent  year  1680.  on  the  22th.  of  December ,  at  6  h.  30'' time  apparent 
Afternoon  under  the  Meridian  of  London. 

The  Suns  Mean  Anomalie  will  then  be  6  s.  50  3  his  true  correQ  place 

V?  1 2°  09'  3  5"  3  therefore  the  Equation  of  time  4'  57"  to  be  added  to  the 
apparent,  which  makes  the  true  Mean  time  6I1.  34'  57"  p  m,  to  which 
according  to  the  preceding  Direftions  I  collett  the  Mean  Motions-,  and 
Equations,  as  follows , 

iT/eaa  Motion. J  Apoge.  J(eirog  |~  '  ’  "~i 


1661  01  18  10  14  co  21  516  2L  04  47  Radical  place  of  the  Node. 

19  11  2T  00  071  23  03  290  07  27  2C 

December  22  B  23  58  22  i  09  46  22  18  54  19 

h.  6  3  17  39  1  4°  T 

*  34  18  4c  ic  5 

"  57  318  03  13  32*0  26  22  32  Motion  ofthe  ft  from  the  Radix, 

■an  Motion  02  06  45  339  12  09  3J5  24  42  rs  A  true  place. 


Pmfical  parts  Tub. 

Mean  Motion  Cor.  02 
Apoge  o8 

Meat  Anomaly  05 

Equation  fubtradt. 

1)  Equation  place  32 
nir.s  9 

)  from  the  Sun  04 

Variation  lubrradt 

’)  in  her  Orb  02 


\rgunu-nt  of  l.at.  cS 
teduiiion  Subtra. 

place  in  theCdip  it 
latitude  South 

Moons  Horiz.Paral 
i'-Iorixcntal  Scmid. 


1  c3  1  08  36  03  AnnualArgu  nient. 

~6~rrr  IO  32 the  Apogcacld. 

14  C4  048  14  04  04  True"  place  of  the  Apoge. 

22  40  26  Ex.  57678-.  ,  .  Greateft  Excen.  01  03  52?Tvar 

H  22  M.ES.&37  E1-untl”llK  Mean  E.-cccnter  oo  ,, 

03  <50  cS  Din.  2441  Partpropo.add  00  02  31 

12  09  3 <5  AbfoIuteEquat.  00  54  22 

23  40  33  AMtianpla.  5  24  42  l-^R.c.s.  <5  oi  36  9,998327 

36  1 6 Suns  9  12  09  35  t.  71  29  22  10,47-5214 

05  13  52  from  theft  3  17  27  2C  t.  7t  25  22  10,473541 

23  44  3c  Equat.ftfub.  57  4sRed.fub.  4  00 

11  29  22  ft  true  place  5  23  44  3CR.S.  5  01  36  8,942600 

4  cc  In.oftheOrb  5  01  36  s.  71  29  22  9,976930 

05  C9  52 _  s.  4  45  58  8,919530 

/‘L—  Hence  tire  M.  true  place  is  TC  5  09  52 
61  31  Latitude  South  4  45  58 


The  place  of  the  Bulls  South  Eye  is  at  this  time  nr  50  19',  its  Latitude 
South  50  30' :  So  that  the  Moon  may  cover  it  in  leveral  places  of  the  Earth*, 
how  the  application  to  it  will  appear  in  our  or  any  other  Horizon  I  Ihall 
fliew  hereafter  3  at  prelent  it  will  be  neccflary  to  direct  you  how  to  find  the 
time  of  the  true  Conjunftions  or  Oppofitions  of  the  Luminaries,  and  to  Con- 
flr their  Eclipfes  3  after  which,  the  Conftruftion  of  Appulfes  will  be.jealie.^ 

S  F.  C  T. 
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To  find  the  time  of  the  Mem  Conjunction  or  Oppofition  of 
the  Sun  and  Moon . 

3.  the  Year  and  Month  in  which  the  Mean  Conjunction  or 

P  Oppofition  of  the  Luminaries  is  required,  in  the  Twentieth 
b  T  able,  Entituled,  A  Table  of  the  Mean  Motions  of  the  Moo * 

•J*L  from  the  Sun ,  Colleft  the  middle  Motions  of  the  Moon  from 

the  Sun  *,  take  the  Complement  of  this  to  1 2  Signes ,  and  from  it  or  the 
Oppofition  (which  if  required ,  may  be  made  by  the  Addition  of  6  Signes 
to  it)  continually  fubtra&ing  the  neareft  leffer  Mean  Motions ,  the  anfwer- 
able  Days,  Hours,  Minutes,  and  Seconds  3  will  {hew  the  time  of  the  Mean 
Conjunction  or  Oppofition  of  the  Sun  and  Moon. 

For  Example . 

I  defire  to  know  the  time  of  the  Mean  Conjunction  or  New  Moon  which 
will  happen  in  July  1684. 


Adi ion  from  the 

Sun.  j 

1681 

08 

n 

°9 

13 

3 

00 

28 

5- 

07 

July 

01 

16 

3i 

32 

Motion  of  the  1)  from  the  Sun 

10 

26 

32 

S1 

Complement 

01 

03 

27 

08 

Days  2 

00 

24 

22 

53 

00 

09 

04 

15 

Hours  1 7 

00 

c8 

38 

06 

00 

00 

26 

°9 

Minutes  5 1 

00 

00 

25 

54 

Seconds  29 

,  00 

-CO 

00 

_  1 5 

Therefore  the  Mean  time  of  the  Mean  Conjunction  of  the  Luminaries 
in  July  1684.  will  happen  July  the  firft  at  17  h.  5  T  29"  Afternoon, for  the 
given  year  is  Leap-year. 

To 
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To  find  the  time  of  the  true  Conjunction  or  Oppofition  of  the 
Sun  or  Moon. 

1 .  To  the  time  of  the  Mean  C exjunction  or  Oppofition  Calculate  the  true 

Longitude  of  the  Sun  from  the  Verna!  Equinox  ,.and  of  the  Moon  rn  her 
Orbit  by  the.  Directions  of  the  laft  foregoing  SeCHon:  If  thefe  be  found 
exaCtly  the  fame ,  or  Oppofite ,  the  times  of  the  Mean  and  true  Conjunction 
and  Oppofition  arc  the  fame ,  but  if,  as  commonly  it  happens,  they  differ, 
then ,  * 

2.  Note  the  difference,  and  with  the  Mean  Anomalies  of  the  Sun  and 
Moon,  (the  Moons  being  firft  Correded  by  the  Addition  or  Subtraction  of 
about  half  fo  much  as  (he  wants  of,  or  is  paft  the  d  or  enter  the 
Seventeenth  Table,  Entituled,y4  Table  of  the  Moons  true  horary  Motions ,  &c. 
and  in  the  fecond  Column  take  out  the  Earths,  by  the  third  and  fourth,  get 
the  Moons  true  hourly  Motions,  fubtraCl  the  Earths  from  the  Moons, 

Then  fay, 

ex/ s  the  Difference  of  the  true  hourly  Motions , 

Is  to  one  Hour ,  or  60  Minutes  of  time  ; 

So  is  the  Moons  Difiance  from  the  d  or  £  of  the  Sun , 

To  the  Interval  of  time  betwixt  the  Mean  and  true  d  or  <?,  which  is  always  left 
than  14  Hours. 

If  the  Moon  were  found  to  want  of  the  Conjunction  or  Oppofition  of  the 
Sun,  the  Interval  added,  but  if  fhe  was  pad  either  of  them,  fubtraded 
from  the  time  of  the  Mean  d  or  g ,  makes  the  Mean  or  equal  time  of  the 
true ;  to  which  time  again  for  greater  certainty,  compute  the  true  places 
of  the  Sun,  and  0  in  her  Orbit,  with  the  Moons  Latitude,  and  the  exaCt 
Mean  time  of  the  true  d  or  <?,  being  found. 

3.  With  the  Suns  Mean  Ancmalie,  and  true  place,  enter  the  firft  and 
fecond  Tables,  and  thence  take  the  Equation  of  Natural  days  according  to 
the  precepts  of  the  laft  Sedion  ;  this,  if  it  were  to  have  been  added  to  the 
Apparent  time,  fubtraded  here}  but  if  to  have  been  fubtraded,  added  to 
the  Mean  time  of  the  true  d  or  <?,  makes  the  Apparent  time  of  either  in 
the  Moons  Orbit. 

4.  Enter  the  Nineteenth  Table  with  the  Moons  true  hourly  Motion 
from  the  Earth  ,  in  the  head,  and  the  Argument  of  Latitude  in  the  fide , 
againft  them  itv-the  common  Area  you  have  the  time  of  Reduction,  which 
according  to  its  Title  added tny.  or  fubtraded  from  the  Apparent  time  of 
the  d  or  $  in  the  Orbit,  leaves  the  Apparent  time  of  the  ncareft  approach 
of  the  Moons  Center,  to  the  Center  of  the  Disk  in  Solar. jhadow  in  LtitiarEclipfes. 

But  if  the  fame, contrary  to  its  Title  be  added  to,  or  fubtraded  from  the 
Apparent  time  of  the  true  d  or  g  in  the  Orbit,  it  makes  the  Apparent  time 
of  the  true  Conjunction  or  Oppofition  in  the  Ecliptick. 


Example. 


Se&.  4. 


of  the  Sph  e  r e. 


[684.  The  Mean  Conjunction  of  the  Sun  and  Moon  7 

4  July  thefirft  . . $  17  *l  2  9 


The  Earths  Mean  Anomalie  then 
The  Annual  Argument  .... 
The  Moons  Mean  Anomalie  .  . 


The  Suns  true  place  .  .  .  J  . 
The  Moons  in  her  Orbit  .  .  . 
The  Moon  fhort  of  the  Conjunction 


00  14  03  37 
02  23  51  16 
02  20  14  44 

S3  20  30  50 
©  1 6  00  46 
00  04  30  04  1 


The  Ds  hourly  Motion  (to  2s  22°£  of  Anom.)  ’.  .  33  00 

Suns  true  hourly  Motion . 02  23 

2)*  true  hourly  Motion  from  the  Sun  .  .  .  .  30  37 


Interval  add  i  j  08  48  46 

Mean  time  of  the  true  Conjunction  in  the?  £  __ 
-Orbit,  July  the  fecond  ....  $  4  5 

lAt  which  time  , 

1  o  t  n 

The  Suns  true  place  is  .  .  .  ^  .  S3  20  51  52 

The  Moons  Mean  Anomalie  .  .  .  .  02  26  11  50 

The  Excentricitie . 43862 


The  Moons  true  place  . 
The  true  place  of  the  El 


S3  20  51  52 
SS  16  30  24 


The  Argument  of  Latitude  .  .  .  .  04  2 1  28 

The  Moons  true  hourly  Motion  .  .  .  .  00  33  18 

The  Sunr  2f23":  The  Moons  from  the  Sun  00  30  5% 


The  Equation  of  days  to  be  fubtraded  here  00  04  57 
Therefore  the  apparent  time  of  the  d  in?  Tg 

the  Orbit  at . S  5 

Time  of  Redudion  fubtraded  .  .  .  .  co  02  11 

The  apparent  time  of  the  neareft  approachof  ?  Q2 

the  Moon  to  the  Center  of  the  Disk  .  .  >  57 

But  of  the  Ecliptical  d  with  the  Sun  .  .  02  37  29 


And 
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Parc  n. 

And  the  neared  didance  of  the  Moons  Center  from  the  Center; 
of  the  Disk  in  her  paffage  over  it,  equal  to  her  Latitude  ar 
the  time  of  her  Conjunction  in  the  Orbit  .  .  ( 

i  '  " 

>  22  4 6 

5 

The  Moons  Horizontal  Parallax  was  then  .  . 

The  Suns  fubtracted  from  it . 

Leaves  the  Semidiameter  of  the  Disk . 

•  57  44 

.  co  10 

•  57  34 

The  Moons  Horizontal  Semidiameter  ..... 

The  Suns . 

The  Semidiameter  of  the  Penumbra  .  .  . 

•  r5  4o 

•  *5  50 

•  3 1  30 

The  Angle  of  the  Moons  way  with  the  Ecliptick  50  41',  this  is  equal  to 
the  Angle  which  the  Perpendicular  to  her  way  formes  with  the  Axis  of  the 
Ecliptick  ;  and  if  the  Argument  of  Latitude  be  more  than  9  Signes  or  Ieis 
than  3,  the  faicl  Perpendicular  lies  to  the  left  hand,  if  more  to  the  right 
from  the  Axis  of  the  Ecliptick. 

To  Calculate  the  times  of  the  principal  appearances  of  a  Solar  Eclipfe 
under  the  Meridian  o/London, 

1  ■  To  the  Semidiameter  of  the  Disk  add  the  Semidiameter  of  the  Pe- 
mirnbra,  if  the  Moons  Latitude  at  the  time  of  the  true  cf  in  the  Orbit 
be  lefs  than  this  Sum ,  the  Sun  will  appear  Eclipfed  fomwhere  on  the 
Earth,  otherwife,  not. 

_  And  if  the  laid  Latitude  be  lefs  than  the  Semidiameter  of  the  Disk,  the 
Echple  will  be  Central  in  fomc  places  of  the  Earth,  otherwife,  no  where 
,  !.hc -Semidiametcr  of  the  Penumbra  from  the  Semidiameter  of 

tnc  Disk,  if  the  Moons  Latitude  at  the  time  of  the  Conjunction  be  Ids 
than  this  Rcfidue ,  the  intire  Penumbra  will  fall  within  the  Limb  of  the 
Disk  oiherwile  not. 

2.*  Convert  this  difference,  the  Semidiameter  of  the  Disk,  and  the  Sum 
above  got,  ieverally  into  Seconds: 

Then  fay, 

*A s  the  Radius  , 

To  the  Moons  Latitude  -in  Seconds  3 

So  the  Sum  of  the  Semidiametcr  s  in  Seconds  , 

To  the  Cofme  of  the  fir  ft  Angle  oft  Incidence. 

_  And,  So  is  the  Scmidiamcter  of  the  Disf  , 
j  0  the  Co-fine  of  the  fee  on  d  Angle  of  Incidence  3 
^  And,  So  is  the  Difference  of  the  [aid  Semi  diameters  , 

T 0  the  Cofme  of  the  third  Angle  of  Incidence. 

The- 
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The  firft  Angle  of  Incidence  fubtends  the  Motion  of  Semiduration  of  all 
manner  of  Eclipfes  on  the  Earth  ^  the  lecond  the  Motion  of  Semiduration 
of  Central  Eclipfes*,  and  the  laft  the  Motion  of  Semiduration  of  the  entire 
Penumbra  within  the  Disk. 

Say  Again, 

v4s  the  Radio* , 

To  the  fine  of  the  firft  Angle  of  Incidence  *, 

So  the  Sum  of  the  Semidiameters  of  the  Disked  Penumbra , 

To  the  Motion  of  Semiduration  of  the  whole  Eclipfes  of  all  forts. 

And,  So  the  Semidiameter  of  the  Diskj, 

To  the  Motion  of  Semiduration  of  Total  Eclipfes. 

And  Again , 

So  the  difference  of  the  Semidiameter  of  the  Penumbra  and  Disk , 

To  the  Motion  of  the  Semiduration  of  the  Penumbra  within  the  Disk or 
Semimora. 

3.  To  Convert  thefe  Motions  into  time ,  fay  , 

Ms  the  Moons  hourly  Motion  from  the  Sun , 

To  one  hour  5 

So  the  Motion  of  any  Semiduration , 

To  the  time  anfwering  it. 

Which  fubtraaed  from,  or  added  to  the  time  of  the  middle  Eclipfe ; 
or  the  neared  approach  of  the  Centers  of  the  Moon  and  Disk  ,  gives  the 
time  un  er  the  Meridian  of  our  Tables,  when  the  anfwerable  appearances 
begin  or  end  in  other  places  of  the  Earth. 

In  the  fird  Seaion  of  this  pa*t  you  were  taught  how  to  find  the  Ar.glc 
which  the  Ax's  of  the  Earth  formes  with  the  Axis  of  the  Ecliptick-,  and  to 
know  on  which  handfrom  the  Axis  of  the  Ecliptick  it  lay  in  the  Projection 
how  to  know  on  which  fide  the  find  Axis  the  Perpendicular  to  the  Moons 
way  lies ,  you  have  been  (hewed  before :  Note  now , 

If  the  Axis  of  the  Glebe ,  and  the  Perpendicular  to  the  Moons  way  he  both  to 
the  fam«*  hand  ’(that  is,  both  to  the  right, or  both  to  the  left  from  the  Axis  of 
the  Ecliptic )  their  difference,  but  1!  otherways  (that  is  one  on  the  right, 
and  the  other  on  the  left)  their  Sum  Rail  be  the  Angle,  which  the  Moons 
Path  over  the  Disk  formes  with  a  Parallel  to  the  Equator  :  Tins  for  brevity, 
wanting  a  better  Term,  r  fall  the  Angle  of  Direttton. 

Which  ifthe  mdmati  u  A  the  Axiso'  the  Globe,  be leis  to  the  right 
hand  or  more  to  the  left ,  c  an  the  Inclin  -tion  of  the  Perpendicular  to  the 
Moons  way,  to  the  Axis  of  the  Ecliptick*,  or  if  the  Axis  of  the  Globe 
•  G  2  lying 
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lying  on  the  left,  the  Perpendicular  fall  on  the  right  hand  thefaid  Axis 
oftheEcliptick,  the  Angle  of  Direction  jhall  he  Affirmative  j  bu-t  if  the  faid 
Inclination  be  lefs  to  the  left  hand,  or  more  to  the  right,  than  the  Inclination 
of  the  Perpendicular ;  or  if  the  Perpendicular  lying  on  theleft,  the  Axis  of 
the  Globe  fall  on  the  right  hand  the  Axis  of  the  Ecliptick ,  thefaid  Anfte  of 
Dircttion  will  he  Negative  :  Mindthde  Cautions,  then  fay,  ^  J 

*,4  s  the  Radius , 

To  the  Tangent  of  the  Angle  of  Direction  \ 

So  the  near  eft  diftance  of  the  Centers  of  the  Moon ,  and  Penumbra  at  the 
middle  of  the  Eclipfs. 

To  the  Motion  betwixt  the  Axis  of  the  Globe  ,  and  the  place  of  the  Moons 
mar  eft  approach  to  the  Center  of  the  Disl j. 

Find  the  time  anfwering  to  this  Motion,  as  you  did  the  time  of  the 
Semiduration  before  •,  If  the  Angle  of  Direftion  were  Negative,  this  fub- 
trafted }  If  Affirmative,  added  to  the  Apparent  time  of  the  middle,  gives 
the  Apparent  time  at  London  ,  when  the  Meridional  Sun  (hall  be  Centrally 
Edipfed  elfewhere.  7 

Example. 

The  Semidiameteriof  the  Disk  .  .  ;  ; 

The  Semidiameter  of  the  Penumbra  .  . 

Their  Sum  .  .  . . 

Their  Difference  .  . .  .  .  .  .  .  . 

The  firft  Angle  of  Incidence . 

The  l'econd . 

The  third 

The  Motiorrof  Semiduration . 

Of  Semi-centralitie . 

Of  Semi-mora . 

From  the  Axis  to  themeareft  approach  . 

Hence  the  time  of  the  Semiduration  of  all  manner  of?  h 
Edipfes  in  the  Earths  Disk . ^  02  47  c6 

The  time  of  the  Semiduration  of  all  the  Central  Edipfes  ? 

in  the  Earth . ’  >■  01  42,  36 

The  timeof  the  Semi-mora,  or  the  Semiduration  of  the? 
whole  Penumbra  within  tJieDisk . j  Co. 24  38 

The  time  from  the  tranht  by  the  Axis  to  the  middle  - 


00  57  34 
00  31  30 
o 1  29  04 
00  26  04 

7y  11  00 
6 6  42  00 
29  oS  40 

01  26  06. 
00  52  52 
00  1241 
ao  01  14 


P  00  02  24 

b  r 
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Seft.  4. 


of  the  Spher  e. 


"liTiubtra&ing  and  adding  thefe  feverally  (all  fave  the  laft,  which  is  only. 
»/>  vfnbttaaed)  t0  2h  33'  o-,"  the  time  of  the  middle,  or  neared  approach 
$the  Moon  to  the  Center  of  the  Disk,  I  Colleathe  times  at  London  , 
when, 


The  Penumbra  firft  touches  the  Disk  and  the  < 
Edipfe  firft  of  all  begins  in  the  Earth  .  < 


11  46  01 


In  the  Morning. 


The  Center  of  the  Penumbra  enters  the  Disk  ?  QO 

and  the  Central  Edipfes  begin  ...  $ 


Afternoon, 


The  Mora  begins,  or  the  Penumbra  isnow^  og  2? 
firft  wholly  within  the  Disk  •  •  •  •  $ 

The  Meridional  Sun  Centrally  Edipfed  .  b  02  3°  43 

TheNonagefimal  Sun  Centrally  Eciipfed  .  b  02  37  29 

The  Mora  ends,  or  the  Penumbra  begins  firft  ?Q2  ^ 

to  •  Emerge  from  the  Disk  .  ...  j 

The  Central  Eclipfes  end  in  the  Earth  and  the  7  ^ 

Center  of  the  Penumbra  palfes  off  the  Disk  S 
The  Penumbra  paffeth  off  the  Disk,  and  all  ?c  2Q  l? 

Eclipfes  ended  in  all  places  of  the  Earth  .  i - 

After  they  have  continued  in  patting  over?  34  l2 
the  Earth  . . *  ^ 


At  that  place  where  the  Penumbra  firft  enters  into  the  Disk ,  the  Sun 
appears  beginning  to  be  Edipfed  in  the  Supreme  Point  of  his  Vertical 
Diameter ;  where  the  Center  of  the  Penumbra  enters  it  he  appears  Cen¬ 
trally  Edipfed  in  his  Riling  *,  and  the  Edipfe  ends  as  he  Riieth  in  the  loweft 
Point  of  his  Vertical  Diameter ,  in  that  Point  of  the  Earth  where  the 
Penumbra  is  firft  totally  Immerged  within  it :  where  the  L.in^  the  Moons 
wayinterfe&s  the  Axis  of  the  Globe  he  is  Centrally  Edipfed  m  the  Me 
ridlan  •>  and  where  it -paffeth  the  Axis  of  the  Ecliptick  in  the  Nonagefime- 
degree. 

Where  the  Penumbra  firft  begins  to  Emerge  from  the  Disk  ,  the  Eclipfe 
is  beginning  in  the  lower  Extremity  of  hrs  Vertical  Diameter  as  he  fcts , 
where  it  Cuts  the  Disk  again  he  happens  Centrally  Edipfed  in  his  letting , 
and  where  it  wholly  leaves  the  Disk,  the  Edipfe  ends  in  the  upper  Extremity, 
of  his  Vertical  Diameter  as  he  paffcffi  the  Horizon- 
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To  determia  the  Latitudes  of  thofe  places  ok  the  Globe ,  and  their 
Longitudes from  London,  where  any  of  thofe  appearances  happen. 

If  the  Angle  of  Direction  be  Negative,  fubtraft  it  from,  othenvays  add 
,t  to  the  Angles  of  Incidence,  the  Refidue  (hall  be  the  Amplitudes  of thofe 
Paths  in  the  Horizon  of  the  Disk ,  which  the  Penumbra  touches  in  its  firft; 
Entrance ,  when  its  Center  enters,  and  when  tis  firft  totally  within :  Add 
the  tame  Angle  to  the  Angles  of  Incidence  when  Negative,  fubtraft  it 
when  Affirmat.ve,  makes  the  Amplitudes  of  thofe  Paths  in  the  Horizon  ,rf 
the  Disk,  whereon  the  Penumbra  firft  begins  to  Emerge  from  the  Disk 
whcie  its  Center  Emciges,  and  where  itlafttouchesitasitpaffeth  off. 

Say  Then, 

<z/ls  the  Radius , 

To  the  fine  of  the  Suns  diftance  from  the  Pole  \ 

So  the  Co  fine  of  the  Amplitude  of  any  Path  , 

To  the  Co- fine  of  its  Latitude. 

Which  if  the  Amplitude  of  the  Path  be  lefs  than  90  Degrees,  is  North 
of  the  Equator,  othervvays,  South  :  6  ’ 

Say  Again  , 

v4s  the  Co- fne  of  the  Suns  diftance  from  the  Pole 
To  a  Radius ; 

So  the  Tangent  cf  the  Amplitude  of  any  Path 

To  ,  he  Tangent  of,  be  hour  of  Sun  Rife,  or  Sun  Se,  m  that  Latitude. 

the  Larbndp  r!jC  ‘hftance  from  the  Pole  be  lefs  than  90  Degrees  and 
the  Latitude  North;  or  more  than  00,  and  the  Latitude  South,  is  to  be 
accounted  fcom  Midnight,  othenvavs  from  Noon. 

tofu, din  wbat  Latitude  ,be  Meridional  Shu  fall  be  Centrally  Ecl.pfid. 

Say  Firft, 

tA  sthc  Co  fne  of  the  Angle  cf  Direction , 

7  0  a  Radius  , 

So  the  Moom  d, fiance  from  the  Center  of, he  Di,kj»  the  middle  of  the  Eclipfi , 

7  0  the  dtjuncc  in  the  Axis.  J 

And  Again , 

tAs  the  Sc  mi  diameter  of  the  Tis 
To  the  fne  vf  90  Tecrccs  ; 

So  the  Df.inccoj  t  he  Moons  Center  from  the  Center  cf  the  Tis Ig,  as  jhe  paffeth 
evti  the  Axes  of  the  Globe.  J  r 

7o  the  fne  or  the  Arch  of  the  M endian  betwixt  the  Sun  and  Vertex. 


Which- 
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Which  if  the  Moons  Latitude  at  the  d  were  North,  fubtrafted  from, 
ft  South  added  to  the  buns  diftance  from  the  Pole  of  the  Globe  ,  makes 
the  diftance  of  the  Point  on  the  Earth  from  the  laid  Pole ,  of  which,  if  left' 
than  90  degrees,  the  Complement  to  90  is  the  Latitude  North;  if  more 
the  excels  fhews  the  Latitude  South. 

And  if  the  Arch  of  the  Earth  be  more  than  the  Suns  rfiftanro  f,„m  ,i,„ 
be  theird  iffi-rcnee^  *S  an^ Complement  of  the  Latitude  (hall 

Take  the  Sum  and  difference  of  the  Moons  diftance  from  the  Center  of 
the  Disk,  and  the  Semidiameter  of  the  Penumbra  ,  work  by  the  fame  Pro 
portion,  and  you  will  find  the  Arches  of  the  Earth  anfwcring  to  them  and 
the  places  where  the :  Meridional  Sun  was  touched,  either  on  his  uSer  or 
under  Limbe  by  the  Moon  as  (he  palTed  bv  him  PP 

If  the  place  where  the  Moon  (ball  be  Centrally  Eclipfed  in  the  Nonane, 
amc  degree  be  required,  having  her  diftance  from  the  Center  of  the  Disk 
{he  tranfits  the  Axis  of  the  Ediptick  1  u 

You  may  fay  again  , 

tAs  the  Semidiametcr  of  the  Tisl 
To  a  Radius ; 

Sothe  Moons  diftance  from  theCmer  of  the  Dislgin  her  tranfit , 

^bte’iuecf^  ^  ^"ViCc^rom  t^c  ^ -rtex  *n  the  Nonage fm ,  Which 

Say , 

tAs  the  Radius  j 

To  the  Co. fine  of  the  Inclination  of  the  AGs  of  the  Earth,  Globe  to  the  Axis 
of  the  c  clip tt dry 

So  the  Tangent  of  the  Suns  diftance  from  the  Vertex  , 
T\thhueZduf/r‘h^rCh’  wh'cb“*-a’fr<m  the  Sun,  d,, fiance  from 

Say  Now, 

tAs  the  Co-finc  of  the  fourth  Arch , 

To  the  Co-ftneofthe  fifth ; 

Sothe  Co-fine  of  the  Suns  diftance  from  the  Vertex  3 
To  the  fne  of  the  Latitude  of  the  place. 

Say  again, 

iA  s  the  fne  of  a  fifth  Arch  , 

To  the  fne  of  the  fourth  j 
So  the,  Tangent  of  the  Inclination  of  the  Axes , 

To  the  Tangent  of  the  hour  from  Noon  when  tljc  Sun  will  be  in  the  Nonage fime, 
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Note,  that  if  the  Axis  of  the  Globe  be  to  the  right  hand  from  the  Axis 
of  the  Ecliptick ,  the  hour  is  before  Noon,  if  to  the  left,  Afternoon. 

For  Example. 

The  Inclination  of  the  Axis  of  the  Globe  to  the  right  hand  ?  Q  Q 
from  the  Axis  of  the  Ecliptick  in  the  Disk  ...  .  £0°  4<>  oo 

The  Angle  which  the  Perpendicular  to  the  Moons  way  formes? 
on  the  right  hand  with  the  Axis  of  the  Ecliptick  .  .  $°5  4* 

Their  difference  the  Angle  of  Direction  Negative  .  ..  {>03  07  00 

Which  therefore  fubtrafted  from  the  firft  Angle  of  Incidence  J>  <75  11  00 

Leaves  the  Amplitude  of  that  Path  of  that  Vertex  in  the  Ho-7 
rizonof  the  Disk,  which  the  Penumbra firft  touches  in  its £>72  04  00 


entrance . ^ 

Hence  the  Latitude  of  that  place  . . .  1636  Nor. 

ft  »  n 

The  time  of  the  Suns  rifing  there  .....  05  32  31 
The  time  then  at  London . 11  46  01 

The  Difference  equal  to  the  Difference  of  Meridians  06  13  30 

And  the  place  to  the  Weft  of  London^  .  .  .  .  .  93  22'i 


Where  the  Eclipfe  firft  begins  at  Sun  Rife ,  in  which  Latitude  and  Lon¬ 
gitude  from  London ,  lies  the  Golf  of  Hondnra  in  America^  where -the  Eclipfe 
will  begin  in  the  Suns  upper  Limb  as  he  Rifet'h. 

The  Angle  of  Direction . ^>03  07  00 

Contrary  to  its  Title  added  to  the  Angle  of  Incidence  .  ^  75  1 1  00 

Makes  the  Amplitude  of  that  Path  in  the  Disk  which  the?  n  o 
Penumbra  laft  touches,  when  it  leaves  the  Earth  .  .  1 

Hence  the  Latitude  of  that  Point . >  10  51  Sou, 

h  *  n 

The  time  of  the  Suns  fet  there . 06  17  39 

The  hour  at  London  then  Afternoon  .  .  .  .  05  20  13 

The  di Terence  equal  to  the  difference  of  Meridians  00  57  26 

Therefore  the  place  to  the  Eaft  of  London  ,  i  1421  30 

Under 


Under  which.  Pofition  lies  Zanfora  in  Egypt,  whereabouts  the  Eclipfe  where  the  £-\ 
will  be  feen  ending  in  the  fupreme  part  of  the  Suns  Vertical  Diameter  as  cliMe  *n*s 

J  at  Sun  Set. 


The  fecond  Angle  of  Incidence  is . 66  42  00 

The  Angle  of  Direftion  Subtract . 03  07  00 

The  Amplitude  of  that  Path  which  the  Center  of  the  Pe-7 
numbra  touches,  when  it  enters  the  Disk  .  .  .  .  3  5  00 

Hence  the  Latitude  of  the  place . 24  23  Nor. 

(1  ;  n 

The  time  of  the  Suns  Rife  in  that  Latitude  .  .  .  .  05  iS  05 

The  time  at  London  then  Afternoon . co  50  3  1 

The  Difference  of  Meridians . 07  32  26 

o  /  n 

Therefore  the  place  to  the  Weft  of  London . 1 1 3  c6  30 

Which  pofition  agrees  with  New  Spain  in  America ,  where  the  Sun  will  w^:erc  ^'e  Sun 
be  Centrally  Eclipfed  at  his  Rifing.  E'ciiffed*™^ 

The  Sum  of  the  fecond  Angle  of  Incidence  and  Direftion,* 
make  the  Amplitude  of  that  Path  which  the  Center  of  the>69  49  co 
Penumbra  Iaft  touches,  when  it  leaves  the  Disk  •  •  •  j 

The  Latitude  therefore  of  that  Point  North  .  .  .  .  1 8  40  00 

h  1  I  r 

The  time  of  Sun  Set  in  that  Latitude  .  r  .  .  .  06  3 1  1  r 

The  time  then  at  London  Afternoon . 04  1 5  43 

The  Difference  of  Meridians . 02  15  28 


The  place  therefore  to  the  Eaft  of  London . 3  3  5  2  00 

Under  which  Pofition  lie  the  Southern  parts  of  Egypt ,  where  the  Sun 
Sets  centrally  Eclipfed.  Edited. 

The  Difference  of  the  Angle  of  Direction,  and  third  Angle  of  Incidence, 
makes  the  Amplitude  of  the  Path  of  that  Vertex  in  the  Horizon  of  the  Disk, 
which  the  Penumbra laft  touches  when  tis  Totally  immcrled  in  it,  260  of 

Hence  the  Latitude  of  that  Point . .  56  30 


Time  of  Sun  Rife  in  that  Latitude  at . 3°  39 

Time  then  at  London  Afternoon . 02  08  29 

The  Difference  of  Meridians . 10  37  50 


And  the  place  to  the  Weft  of  London 
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where  the  e-  The  place  under  the  Latitude  and  Longitude  from  London,  fells  hvthe 
cliffc  aids  at  Weftern  Ocean, to  the  Weft  of  the  S freight  of  Avian,  (if  any  fuch)  and  there 
Sun  fye,  t^e  Ecftpfe  cnds  at  Sun  Rile ,  in  the  loweft  Point  of  his  Vertical  Diameter, 
this  is  the  moft  Weftern  place  that  fees  the  Edipfc. 

The  Sum  of  the  Angle  of  Direction  and  the  third  Angle  of  ?  0  1  * 

Incidence  makes  the  Amplitude  of  the  Path  of  that  Vertex^!  15  00 
whereon  the  Penumbra  firft  begins  to  Emerge  from  theDisk S 

Therefore  the  Latitude  of  that  place  ........  51  43 

fi  /  » 

The  time  of  Sun  Set  there  ........  08  02  12 

The  hour  then  at  London  Afternoon  .  .  .  .  „  .  02  57  45 
The  Difference  of  Meridians  betwixt  it  .  05  04  27 

Therefore  the  pface  to  theEaft  of  London . 76  07 

Under  which  Pofition  on  the  Globe  lie  the  Southern  parts  of  Caracathay , 
where  the  E -  where  the  Ecli  pie  begins  in  the  loweft  Point  of  the  Suns  Vertical  Diameter, 
eiitfe  begins  fit  as  getgj  ^ js  js  fa  rnofl-  Eaftern  0f  all  thofe.places  where  any  part  of  the 
*  •  Eclipfe.  of  theSunisfeen.  . 


The  diftance  of  the  Penumbra  from  the  Center  of  the  Disk 
in  the  place  where  the  Path  intcrfe&s  the  Axis  .  .  . 

The  Arch  in  the  Meridian  of  the  Earth  under  it  is  .  .  . 

The  Suns  diftance  fr£m  the  Pole  . . 

Their  Difference?  or  the  Complement  ef  the  Latitude  .  . 
Therefore  the  Latitude  .North. . 


Time  there  is  Noon,  at  London  Afternoon 


So  the  place  to  the  Weft  of  LondoA 


wf.erc  the .?«»  And  the  Sun  Centrally  Eclipfed  in  the  Weftern  Ocean  about  the  Azores, 
is  Centrally  E-  in  the  Meridian,  or  at  Noon. 

c liy  1  si  in  the  . 


The  Sum  of  the  Semidiametcr  of  the  Penumbra  and  the? 
diftance  of  its  Center  from  the  Center  of  the  Disk  in  its  paffage  £  00  54  J4 

The  Arch  in  the  Meridian  anfwcring  it . -o  24. 

Exceeds  the  Suns  diftance  from  the  Pole  .  .  ...  02  16 

Vmr  The  Edipfe  therefore  extends  beyond  the  Pole,  and  in  the  Latitude  of 

touched  by  tie  ^7°  d4'?  tlie  Moons  upper  Limb  juff  touches  the  lower  Limb  of  the  Sun  in 
2)S  upper limK- the  North'  13  Meridian. 

rr.  ibeMerUun,  .  Th  e 


5* 
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The  Semidiameter  of  the  Penumbra  exceeds  the  diftance  of  p  0  •  " 

the  Moons  Center,  from  the  Center  of  theDisk  in  her  paffage  >co  08  4  6 

over  the  Axis . ^ 

The  Arch  of  the  Meridian  anfwering  it  South  of  the  Sun  08  45 
Added  to  the  Suns  diftance  from  the  Pole  makes  .  .  .  76  53 

Therefore  the  Latitude  North  ........  12  07 

Where  under  the  fame  Meridian  pafling  a  little  to  the  Weft  of  the  Azores,  xvherc  the  n 
the  Northern  Limb  of  the  Sun  is  juft  touched  by  the  Moons  Southern,  south  touches 
which  place  falls  in  the  Weftern  Ocean  betwixt  the  Iflands  of  Cape  Verde  lhe  Sms  Nor: 
and  the  Caribeeys.  thcrn  Lt;nb  tn 

the  Meridian. 


The  diftance  betwixt  the  Center  of  the  Disk,  and  the  place? 

where  the  Moons  Path  interfe&s  the  Axis  of  the  Ecliptick  is£  °°  22  ^  2 
The  Arch  of  the  Earths  Globe  under  it . 2325 

h  1  a 

The  time  when  the  Center  of  the  Moon  paffeth  it? 

Afternoon . £oo  19  41 

The  time  at  London  then  Afternoon  .  .  ,  .  02  37  29 

The  Difference  of  Meridians  ......  02  17  48 

Therefore  the  place  to  the  Weft  of  London  .  .  '.  .  :  34  27 

The  Latitude  of  that  place . 4c  04  where  theSun  it 

^  Centrally  Eclip- 

Where  the Nonagefimal  Sun  is  Centrally  Eclipfed  •  that  is  fomethingh^™^ffMw** 
more  Wefterly  than  the  place  where  he  was  Centrally  Eclipfed  in  the 
Meridian.  eU^t  ' 


Section  V. 

THat  the  reafon  of  the  foregoing  Calculus  of  the  General  Phafcs 
of  a  Solar  Eclipfe  may  be  evident  to  the  Ingenious  Reader  5 
I  (hall  here  ftiew  how  this  may  be  reprefented  by  an  eafy 
Delineation  in  ‘Plano. 

Let  o  reprefent  the  Center  of  the  Disk ,  take  oB  from  a  Scale  of  equal  F&  7* 
parts, or  from  the  Line  of  Lines  on  a  Se£lor,equalto  its  Semidiameter  57*34", 
and  therewith  fetting  one  Foot  of  the  Compaffes  on  o,  ftrike  a  Circle  •,  this 
[hall  reprefent  the  Limb  or  Horizon  of  the  Dis projected  on  a  Plane  Co¬ 
incident  with  the  Moons  way,  at  right  Angleawith  the  Line  Connecting  the 
Centers  of  the  Sun  and  Earth. 

Through  ©draw  the  Diameter  fO?r  continuing  it  both  ways  without 
the  Disk.  This  (hall  be  the  Line  I  call  the  Axis  of  the  Ecliptic^  and 
the  Point  e  where  it  Interfeas  the  upper  part  of  the  Limb  of  the  Disk  its 
Northern  Pole. 

H  2  The 
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From  the  lame  Scale  of  equal  parts, or  the  fame  Line  of  Lines  on  the  Seftor 
open  to  the  lame  Angle,  take  offthe  Semidiameter  of  the  Penumbra  3  r'  30", 
and  fet  it  off  on  the  Axis  of  the.Ecliptick  from  c  to  A  ancl  .v,  through  which 
Points,  with  one  Foot  of  the  Compafics  on  the  Center  oy  ftrike  Circles-,  the 
Semidiameter  of  the  Larger  O  A  fliall  be  o  1 0  26'  04'  the  Sum ,  O  .v  26'  04" 
the  eliffcra.ee  of  the  Semidiameters  of  the  Disband  Pcmtmbr a. 

The  Inclination  of  the  Perpendicular  to  the  Moons  way  to  the  Axis  of  the 
Ecliptick,  1  have  before- determined  05°  41'  on  the  right  hand.  Make  there¬ 
fore  0  c  (the  Scmicliameter  of  the  Disk)  the  Radius  of  a  Line  of  Chords, 
and  taking  from  the  lame,  the  Chord  of  the  Inclination  05°4i',fct  it  off  from 
f  the  Pole  of  the  Ecliptick  to  s.  that  way  3  from  the  Center  0  draw  the 
Line  G  z,  this  (hall  be  the  faid  Perpendicular  to  the  Moons  way . 

From  the  forementioned  Scale  of  equal  parts  take  22'  46",  the  neared 
c  i  fiance  of  the  Line  of  the  Moons  way  from  the  Center  of  the  Disk*,  which 
if  North,  asherc,  fet  it  off*  in  the  Laid  LineTrom  O  to  m  Northwards  (other- 
way;!  on  the  contrary  fide  the  Center  towards  A)  through  m draw  the  Line 
r,  m  f  at  right  Angles  to  0  c.,  this  fliall  be  the  Line  of  the  Moons  way  over 
i;:c  bi'fy  or  the  Path  of  the  Penumbra. 

To  the  Points  nftnq  and  f,  where  the  Path  of  the  -Penumbra  inter- 
feels  the  Circles  before  dclcribcd ,  draw  {freight  Lines  from  the  Center  0  , 
producing  0  t  and  0  n  till  they- reach  the  Limb  of  the  Disk  in  r  and  *  j  fo 
have  you'in  the  Antecedent  Limb  of  the  Disk,  Firft  the  Point  n ,  the  place 
of  the  Moons  Center  ,  when  the  Penumbra  firft  touches  the  Limb  of  the 
Disk  in  F,  whence  the  Rifing  Sun  appears' beginning  to  be  firft  Eclipfcd  m 
the  ihpreme  Point  of  his  Vertical  Diameter  :  Secondly  the  Point  iy,  where 
the  Center  of  the  Penumbra  enters  the  Disk,  and  the  Sun  appears  Centrally 
Eclipfcd  in  his  Rifing:  Thirdly  t,  the  place  of  the  Moons  Center,  when 
the  Penumbra  is  got  wholly  within  the  Disk  ,  and  r  the  place  in  it  where 
the  Ecliptc  at  that  time  ends,  in  the  lowcft  Point  ot  the  Suns  Vertical 
Diameter,  as  he  Rilcth  :  Fourthly  N  the  Point  under  which  the  Sun  is  Ccn- 
N-ailv  Eclipfcd  in  the  Nouagefime.or  totally  if  the- Suns  Scmicliameter  be  lei’s 
than  the  Moors.  And  in  the  Conlequcnt  Semi-Circle  ;  Fifthly  v  the  place 
of  the  Moons-Ccnter  when  the  Penumbra  begins  to  Emerge  Irorn  the  Disk, 
and  s  the  Point  in  '.the. Disk  where  it  Emerges,  and  whence  the  Eclipfc  ap¬ 
pears  beginning  in  the  Suns  lowed  Limb,  as  he  Sets :  Sixthly  pj,  where  the 
Center  of  the  Penumbra  Emerges  from  the  Disk,  and  the  Sun  appears  Ccn- 
tiv.lly -Ecliplcd  in  his  Setting  :  Seventhly  ft  he  place  of  the  Moons  Ccntcp" 
when  the  Penumbra  leaves  the  Disk  3  and  £  the  Point  whereon  ‘it -Emerge^, 
the  Ldipie  ending  there  in  the  Vertical  Point  of  the  Setting  Sun. 

Aiicl  now  wcrh'&vc  formed  three  pair  of  Triangles :  Firft,  m  On  —  m  Of, 
in  which  is  given  G  n  o  f ,  the  Sum  of  the  Semidiameters  of  the  Penum¬ 
bra  and  Disk  ,  and  Q  m  the  neared  diftance  of  the  Path  of  the  Penmubra 
from  the  Center  of  the  Disk  ,  and  the  Angle  at  m  right  to  find  m  O  »  — 
,n  0  f  the  firft  Andc  of  Incidence  ,  .with  m  n  —  ?nf  the  Motion  of  the  Scmidu; 
nation  of  all  manner  ofEclipfcs ,  which  will  be  cafily  obtained  by  the  fore- 
mentioned  proportions.  '  .. 

Second^, 
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Secondly,  In  the  Triangles  m  1^0  =  m  q  0  ,  are  given  of-  Qq  the 
Semidiameter  of  the  Disk  ,  with  m  0  as  before  ,  to  find  m  fo  the  Jlcond 
Jude  of  Incidence  equal  to  m  q  O  ;  and  m  m  a  the  Motion  of  the  Semi - 
duration  of  Central  Eclipjes. 

Thirdly,  In  the  Triangles  w  r  0  =  mt  0,  are  known  G  t  =  0  v,  tnc 
Difference  of  the  Semidiamcrcrs  of  the  Disk  and  Penumbra  with  Ora,  as 
before  whence  m  1 0=  m  v  G,  the  third  Angle  of  Incidence  ~mt  —mv  —  the 
Motion  of  Scmimora  will  be  cafily  had  5  which  Arches  m  i  =  mf  m  f~=  me], 
t».t=zMV,  being  turned  into  time,  and  the  times  aniwering  them  luhtrafted 
from  and  added  to  the  middle  of  the  Eclipfc,  or  the  Moment  the  Center  of 
the  Penumbra  is  at  tn,  gives  the  leveral  times  when  the  laid  Center  fhall  be 
at  nktvej f 5  or  the  times  of  general  Phafcs  of  the  Ecliple  belonging  to 
thole  places  at  London.  . 

Or  the  time  when  the  Center  of  the  Penumbra  fhall  arrive  at  the  laid 
Points,  may  be  other  ways  Mechanically  inveftigated  thus.  Ihcrnidchcof 
the  Eclipfc,  or  the  time  when  the  Moons  Center  will  heat  m,  happens  at 
33*07"  pa  ft  two  a  Clock  Afternoon:  Say,  As  1  Hour  or  60  Minutes,  to 
lo'  55"  the  hourly  Motion  of  the  Moon  from  the  Sun  :  So  is  3  3'  07"  the  time 
more  than  2  Hours  Afternoon ,  to  17' 02"  the  Motion  from  2  a  Clocf  to  the 

From  the  fame  Scale  wherewith  you  laid  off  the  Semidiameter  of  the 
Disk  cy'Mf,  take  17'^  of  the  fame  parts  betwixt  your  Compaffcs,  ancl 
fetting  one  Foot  on  m,  with  the  other  make  a  Point  in  the  Line  of  the  Moons 
way  on  the  Right-hand  3  this  fliall  be  the  place  of  the  Center  ot  the  Penum¬ 
bra  at  2  a  Clock  Afternoon  at  London,  and  is  therefore  noted  here  with  the 
Number  II.  . 

Thc.hourlv  Motion  of  the  Moon  from  the  Sun,  is  r ' ;  k  r-:-  c 
fore  from  the  fame  Scale  of  equal  parts  30'  ^  betwixt  your  CompalLs , 
and  letting  one  Foot  on  11 ,  with  the  other  make  Points  on  each  fme  it  in 
the  Line  of  the  Moons  way  •,  thcle  fliall  fliew  the  place  of  her  Center  in  it 
nt the  hours  of  1  and  III  :  And  if  from  thcle  Points  you  farther  let  off  the 
laid  extent,  in  the  laid  Line  vou  may  thereby  find  the  place  ot  the  Moon  in¬ 
die  lame  Line  for  every  hour,  whilft  the  Penumbra  fnall  touch  the  Disk: 
Divide  the  fpace  betwixt  every  hour  into  60  parts,  lo  have  you  the  place  or 
the  h5  Center  in  the  Line  of  her  way  to  every  Angle  Minute  o!  time. 

After  this  manner  was  the  Line  of  the  Moons  way  drawn  ancl  c.ivicicd  m 
the  Eighth  1  igure ,  whereby  the  times  when  the  Moons  Center  comes 
upon  .any  of  the  forementioned  Points ,  will  be  found  i.he  nine  as  by 

Calculation.  ,  f  , 

The  Angle  w  ©  n  is  equal  to  the  Arch  s.  b,  m  0  to  *  J? ,  and  m  O  t  to 
x  r  •  to  each  of  which  the  Arch  c  z  (which  according  to  Kepler  is  not  more 
than  i  S')  in  the  Calc  before  us  being  added ,  makes  the  Arches  c  b,  c 
er,  hut  iubtrafted  from  them  gives  ey,  cq ,  cs  the  Altitudes  <>i  the  No::a- 
«cfune  Decree  in  thole  places  at  Sun  Rile  or  Sun  Set  *,  with  which  and  the 
Suns  true  place  or  the  oppofitc  Point,  as  the  Cafe  happens ,  that  Ingenious 
Perl’on  .entring  his  Nonagefimary  Tabic  finds  the  Latitude  of  the  Foints 
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and  thence  the  right  Afcenfion  of  the  Midheavenat  the  time  of 
the  Sun  Rifing  or  Setting  in  thofe  places ,  whole  difference  from  the  right 
Alccnfion  of  the  Mid  heaven  when  the  Penumbra  is  on  any  of  the  faid  Points 
under  the  Meridian  of  his  Tables,  gives  the  Longitude  of  thofe  places  thence 
to  the  Eaft  if  it  were  more ,  to  the  Weft  if  lei's  than  the  right  Alcenfton  of 
the  Midheaven  at  the  place  to  which  his  Number  are  fitted. 

It  was  I  conceive  the  greateft  fuccefs  which  the  diligent  Endeavours  of 
this  Famous  Perfon  met  with  in  Correcting  of  the  Planetary  Motions ,  that 
caufed  him  to  employ  the  greateft  part  of  his  time  and  pains  about  them 3  f0 
that  having  found  how  the  ufual  Imaginary  Circles  of  the  Sphere  might  be 
projected  in  the  Copernican  Syftem  ,  and  all  the  Diurnal  Appearances  of 
the  Sun  and  Stars  falved  by  them ;  he  contented  himfclf  to  (hew  this,  and 
never  enquired  how  they  were  Naturally  formed  r  and  might  be  more  eafily 
rcprelented  without  the  help  of  any  fuch  Fictitious  Circles  3  as  I  have  before 
Jnevvn  3  clfe  he  had  never  mift  of  a  better  .Method  ,  whereby  without  the 
help  of  any  Nonagcfimary  Table ,  the  L.ai rades  and  Longitudes  of  thofe 
places  on  the  Earth  from  the  Meridian  of  his  Tables,  where  the  principal 
APPf^anccs  of  a  Solar  Eclipfe  fliall  hapi  mi? ;hr  j)c  inveftigated, and  which 
I  fhall  here  fhew. 

*r I _ T  .  I-  r  .  ^  _ 


The  Inclination  of  the  Earths  A>»;  i :»  ■!  ,  Axis  of  the  Ecliptick,  I  have 
allready  found  in  the  firft  Seftion  oi  this  p  u ,  d°  48'  on  the  right  hand  •  fet 
off  accordingly  8°4S'  in  the  Limb  ofthc  D;sk ,  from  e  the  Pole  of  the  E- 
cliptick  on  the  right  hand  tor,  and  bv  the  Point  fo  found  draw  the  Line 
t  O  a  through  the  Center  of  the  Ecliptick,  this  ftiaii  be  the  Axis  of  the  Earth 
projected  in  it. 

The  Inclination  of  the  Perpendicular  to  the  Moons  way  to  the  Axis  of  the 
Ecliptick ,  I  have  before  determined  50  41'  to  the  lame  hand  equal  to  the 
Arch  c  jl  which  taken  away  from  e  i ,  leaves  z.  i  equal  to  z.  ©  i  the  Ancle  of 
Direction  3°  o~‘.  ^  J 

Which  according  to  the  Cautions  of  the  Preceding  Seftion  is  Negative  ,' 
and  therefore  fubtrafted  from  the  Arch  z.  b  leaves  i  b  the  Amplitude  of  that 
Path  111  the  Horizon  of  the  Disk  whence  the  Eclipfe  is  feen  beginning  in 
the  Vertical  Point  ol  the  Rifing  Sun ;  from  *  leaves  i  kthc  Amplitude  of 
tliat  1  ath  whence  the  Eclipfe  is  feen  Central  at  Sun  Rife  3  but  taken  from 
x.  r,  the  Refiduc  i  r  will  be  the  Amplitude  of  that,  wherein  the  Eclipfe  ends 
m  the  lowed  Point  of  the  Rifing  Sun. 

But  if  on  the  Contrary  the  Arch  *  n  be  added  to  z.s>  it  makes  is  the 
Amplitude  of  the  Path,  whence  the  Eclipfe  is  feen  beginning  intheloweft 
Limb  of  the  Setting  Sun  *,  to  s.  q  it  gives  iq,  the  like  Amplitude  of  the 
‘  that  Vertex ,  in  which  the  Eclipfe  appears  Central  at  Sun-fet ;  but 
5.  ,.cd  t0  the  Sum  ig  will  be  the  Amplitude  of  that  Path ,  in  which  the 
Eclipfe  ends  in  the  higheft  Point  of  the  Suns  upper  Limb  as  he  Sets. 

In  the  lame  Seventh  Figure  let  P  reprefent  the  North  Pole  of  the  Globe, 
whole  place  in  the  Axis  is  determin’d  by  the  diredionsof  the  firft  Seftion  •, 
from  which  Imagin  Hour-circles  drawn  to  6  J;  r  in  the  Disk ;  the  Angles 
which  thofe  Hour-circics  fhall  form  with  the  proper  Meridi  an  o  P,  fhall 

be' 


be  the  hours  at  which  the  Sun  rife  or  fets  in  any  of  thofe  Paths  ,  and  the 
Arch  of  any  Meridian  betwixt  the  Pole  and  any  of  the  faid  Points  fhall  be 
the  diftance  of  the  Path  from  the  Pole ,  or  the  Complement  of  the  Latitude 
of  the  place  upon  that  Point  Let  B  in  the  Eighth  Figure  reprefent  any  of 
the  faid  Points,  and  let  the  Hour-circle  PB  be  drawn  *  In  the  Right-angled 
Triangle  P  B  /  are  given,  P*  the  Complement  of  the  Suns  diftance  from 
the  Pole  equal  to  the  Refleftion 1 ;  t  B  the  Amplitude  of  the  Path,  and  the 
Angleat  ;  right,  whence  euher  PB  the  Diftance  of  the  Path  from  the  %  8- 
Pole,  or  BP/ the  hour  of  Sun  rile  or  fet  will  be  found  by  the  known  Rc- 
iolutions  of  Right-angled  Triangles*,  which  laft  whether  it  be  to  be  Num- 
bred  from  Noon  or  Midnight,  the  cautions  of  the  Iaft  Seftion  teach. 

To  find  the  place  where  the  Sun  will  be  Centrally  Eclipfed  in  the  Me- 
rf.ian:  Intheimall  Triangle  ^  Op  are  given  »©  as  before,  mOp  the 
Angle  of  Direction,  with  the  Right-angle  at  *» ,  whence  the  Arch  mp 
intercepted  betwixt  the  Earths  Axis ,  and  the  Perpendicular  to  the  Moons 
wy,  andconlequendy  the  time  betwixt  the  Meridional  Eclipfe,  and  the 
middle  will  be  found,  as  alio  op,  and  the  Arch  of  the  Globe  under  if, 

Shi  ’  r9?  r  u°  P  A  j  jfe  °fthc  Arch  °fthe  8arths  Glohe  it  3 
which  m  this  Cale  fubtrafted  from  o  P  leaves  P  B,  the  Complement  of  that 

Latitude, under  which  the  Sun  is  Centrally  Eclipfed  in  the  Meridian 

The  Semidiameter  of  the  Penumbra  is  31'  30";  op  22' 4S"  added  to 
itmakes  54  18  i  fnbtrafted  from  it  leaves  8*42",  which  converted  into 

AracK0nxvth5  FarthuyrIlC  torcSoing  Ratiocination ,  and  thofe  added  to , 
and- fubtrafted  front  the  Suns  Diftance  from  the  Pole  o  P,  makes  the  Com¬ 
plements  of  thofe  Latitudes,  wherein  the  Suns  under  and  upper  Limb  are 
onely  touched  by  the  Ds  in  her  Ti ;  nlit,  as  in  the  Example. 

r  *1  -he  2  ^  whei>  and  thc  l,racc  wll<?re  thc  Moon -fhall  appear  totally 
Eclipfed  m  the  Nonagefime  Degree  be  required,  in  thc  Triangle  Nwo 
Right-angled  at  0,  are  known  the  Angle  N  Qm  which  thc  Perpendicular 
to  the  Moons  Path  makes  with  the  Axis  of  thc  Eclintick,  and  the  Angle  at 

nSht/’  Ac  Motion  betwixt  the  middle*,  and  the  Tranfit  of  the 

Axis  of  the  Ecliptic;;  -  will  be  eafily  found  ,  together  witth  N  0,  and 
the  Arch  of  the  Earths  Peripnery  under  it. 

Imagin  an  Arch  of  an  Hour-circle  P  N  ftrook  through  the  Pole  and  this 
Poih*t  N,  the ;  1  in  the  Oblique-angled  Triangle  N  P  0  are  known  the  Arch  ’ 

N  0,  the  Diftance  of  the  Nonagefimal  Sun  from  the  Vertex ,  o  P  the  Suns 
Diftance  from  the  Pole,  with  the  Angle  ©NP  the  Inclination  of  the 
Axis  of-the  Globe  to  the  Axis  of  the  Ecliptick ,  whence  N  P  the  Comple¬ 
ment  of  the- Latitude,  or  the  diftance  of  the  Vertex,  where  the  Sun  is 
Centrally  Eclipsed  in  the  Nonagefime,  from  the  faid  Pole  3  together  with 
the  Angle  N  P'O,  or  the  hour  (Afternoon  in  this  Cafe)  when  the  Sun  fhall 
be  in  the  Nonagefime  will  be  had. 

After  the  fame  manner  it  might  eafily  be  determin’d  under  what  Latitudes 
and  Longitudes  from  the  Meridian  of  our  Tables,  the  Suns  upper  or  under 
Limb  fhould  be  only  touched  by  thc  Moons  in  the  Nonagefime  Decree  ,  or 
more  Points  might  be  found  on  the  Globe  5  through  which  a  Line  drawn 
•  Chews  i 
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{hews  all  the  places  where  the  Eclipfe  would  appear  Central,  or  the  greateft 
nearly  of  any  given  Number  of  Digitts. 

If  it  were  required  to  know  the  Longitude  of  that  pl/tce  from  London ,  and 
its  Latitude  ,  where  the  Sun  lhall  be  Centrally  Edipfed ,  when  ’tis  here 
two  hours  Afternoon  ,  the  time  propofed  is  3  3' 07"  before  the  middle  of  the 
Eclipfe  at  London :  Say  then,  As  1  Hour  to  ;o'  5  5"  the  hourly  Motion :  So 
3  3'  07"  to  1 7’  02",  the  Motion  from  2  Hours  sifter  noon,  to  the  middle ,  or  from 
II  tow. 

To  II  draw  the  freight  Line  ©  II ;  then  in  the  Triangle  m  O  II,  are 
given  m  ©  and  m  II,  whence  the  Angle  m  0 II  will  be  found  36°  4S' 3  and 
©  II  2$'  26"  3  but  the  Arch  of  the  Earths  Periphery  under  it  290  36',  the 
Diftance  of  the  Vertex  under  that  Point  from  the  Sun.  * 

From  the  Pole  P,  let  the  Arch  of  an  Hour-circle  be  drawn  through  II, 
fo  in  the  Oblique-angled  Spherical  Triangle  0  P II  are  known,  ©  P  the  Suns 
Diftance  from  the  Pole  63°  08',  which  ©  II  the  Suns  Diftance  from  the 
Vertex  29°  36',  and  the  Angle  Interjacent  P  ©  II  36°  48",  whence  P  II 
the  Complement  of  the  Latitude  will  be  found  46°  18'  3  therefore  the  La¬ 
titude  of  that  Point  430  42'  North. 

But  the  Angle  ©P  II,  or  the  hour  before  Noon  24^09' t  —  to  t’36'38"; 
the  true  time  therefore  at  that  place  will  be  ioh  23'  22"  in  the  Morning, 
which  taken  from  2  hours  Afternoon  leaves  3*36' 3 8":=  54°09't,  the 
Longitude  of  that  pfece  to  the  Weft  from  London. 


Section  VI. 

T^O  determin  the  Apparent  Time  of  the  beginning  or  end  of  Solar 
Ecliplc ,  the  Time  when  the  Sun  (hall  be  Eclipfed  to  any  poflible 
Number  of  Digitts ,  the  Inclination  of  the  Cufps  of  the  Ecliplc, 
and  the  Time  of  the  vifiblc  Conjundion  of  the  Luminaries  in 
any  given  Latitude. 

In  the  fii  ft  Section  of  this  part,  I  have  (hewed  how  the  Lath  of  any  Vertex 
may  be  clclcribed  in  the  Disk,  and  for  an  Example,  I  have  delineated  the 
Path  of  the  Vertex  of  London ,  at  the  time  of  this  Eclipfe  of  the  Sun  in  the 
Eighth  Figure  which  is  the  Ellipfis  dmf 

In  the  foregoing  or  fifth  Scdion  I  have  fhewed  how  the  Lineoftfre 
Moons  way,  or  Path  of  the  Penumbra  may  be  drawn  and  divided,  which 
is  alfo  clone  according  to  the  precepts  there  delivered,  in  the  faid  Figure 
Eight. 

In  the  fame  Figure  I  have  drawn  two  other  Paths,  the  middle  LEO 
for  the  Latitude  of  36°  03'  North ,  which  will  fit  Aleppo  and  all  otherplaces 
under  that  Latitude ;  the  other  I  A  B  for  the  Latitude  of  170  30'  North, 
under  which  lies  the  liland  of  Jamaica  ,  where  I  defire  to  know  at  what 
rime  the  Beginning  of  this  Ecliplc  ,  the  viable  Conjund ion  of  the  Lumi¬ 
naries  ,  and  the  End  of  it  will  happen. 


Take 
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Se£t.  6.  of  the  Spher  e. 

Take  betwixt  your  Compafles  the  '  Semidiameter  of  the  Penumbra  “ 
31  30,  from  a  Scale  of  fuch  equal  parts  as  the  Semidiameter  of  the  Disk 
was  let  off  or  meafured  bv,  that  is  eu  n  ,_,i 
along  the  Line  of  the  Moons  way  from  the  right  hand  to  thelefcT  findU 
“  “ft  Up°n  Th‘?  1  th/tLFoot  be  fct  the  <>*«  turn’d  about  lhall  Cut 
blrhe  p!ih°Ur  m  V  Vi!  °C  V  yertex  that  this  Hands  .upon  :  The  Point 
beg  tog  ofTe  EcUpfe  ^  F°0t  tl>Cn  (hi’11  l,lcw  the  time  of  the 

Carry  on  the  fame  Foot  of  your  Compares  (till  more  to  the  left  hand 
and  find  another  Point  in  the  Line  of  the  Moons  way ,  whereon  If  v„u 
one  Point  of  your  Compafles,  the  other  lhall  cut  the  fame  hour  in  the  Path  of 

the  Vertex  which  thrs  Hands  upon  tn  the  Line  of  the  Moons  way,  the  Point 

ZmSsbssk?  «*,  i( 

of  the  v«ex ,  whence  a  Line  drawn  by  the  Perpendicular  edge  of  the 
Square ,  lhall  cut  the  fame  time  ia  the  Line  of  the  Moons  way  ,  it  marks  in 

Ifthe  Ltoa°rkse  *  ’  $  fl,a11 be  the  time  of  thc  vifibIe  ConjunOion 

Thus  carrying  the  Semidiameter  of  thc  Penumbra  betwixtmy  Compafles 
I  r  S'  iLV  !,n  thc  Ll"e  of  thc  Moons  way,  I  find  that  when  it  comes  to 
n  l8  rfu  w  h°UrS’  the  ?th“  ,f  turn'd  about  will  cutthc  lime  timein  the 

Echpfe  at  W»X  “*  U  thc  time  of  thc  beSinnillS  oC  the 

VmS  V  I™  “  Jl’  ;'nd/?  0  thc  Linc  0  A  this  dial!  reprefent  the 
Vertical  Cncle  ,  and  the  Angle  ©  A «  which  thel'c  two  Lines  formfliall 

trVn§fWlKCc  thC  Vb,cal  Cirfle(hal1  fake  with  the  Lineconncfting 
the  Centers  of  the  Sun  and  Moon  at  the  beginning  of  thc  Eclipfe 

r,.keEtat  tbc&me  extent’  and  one  Point  carried  for- 
waid  in  the  Path  of  the  Penumbra,  when  it  comes  to  y  at  26 x  paft  II1I 
the  other  Point  turn’d  about  will  cut  the  fame  hour  in  the  Path  of  the  Ver¬ 
tex  at  s ,  wherefore  the  Eclipfe  then  ends  at  London. 

Draw  ye  and  from  the  Center  of  the  Disk  ©«,  the  Angle  Oey  lhall 
i  “5  ^  W^11CJ1  Vertical  Circle  lhall  form  with  the  Line  conneding  the 
\  tne  Venter  of  the  Luminaries,  at  the  end  of  the  Ecliplc. 

|  ,And  ‘  .thc  ecl§e  of  ?  trilc  $q»are  be  carried  dole  along  the  Line  Hr, 

1  1  erpendicular  fide  cuts  the  Path  of  the  Penumbra  in  8  at  2 1  after 

111,  it  alio  cuts  the  fame  hour  in  the  Path  of  the  Vertex  at  s,  this  therefore 
is  the  time  of  the  vilible  Conjundion ,  nhc  place  of  the  Vertex  or  the  Suns 
Center,  <3  the  Moons  place  in  her  Orbit. 

Take  the  Semidiameter  of  the  Sun  from  the  fame  Scale,  whereby  you 
laid  oft  the  Semidiameter  of  the  Disk,  betwixt  your  Compafles,  and  thcrc- 
with  on  the  Center  s  deferibe  a  Circle ,  this  lhall  reprefent  the  Sun ,  and 
ft  it  the  Moons  Semidiameter  betwixt  your  Compalfes  taken  from  the  lame 
I  -wle,  on  the  Center  &  deferibe  another  Circle ,  this  lhall  cut  off  from  thc 

!  former 
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'former  fo  much  as  theiunThall  be  EcUpfcd  at  the  time  of  the  vifible 

C°From^0  draw  the  Line  ©if,  this  (hall  reprefent  the  Vertical  Circle, 

C  the  Vertical  Point  in  the  Sun,  whereby  the  pofition  of  the  Culpsof  the  E- 
clipic  in  rqfpett  of  the  Perpendicular  through  the  Suns  Center ,  arc  plainly 

ilndproduyc  -V/imlt  interfea  the  Moons Limb  in  S,  then  (hall *  0  the  greateft 
diftanccofthe  Limbs  of  the  Sun  and  Moon,  be  the  parts  Eclipied,  which 
if  the  Suns  Diameter  be  divided  into  iz  equal  parts  fhall  be  equal  to  7,  0! 
them,  and  lb  many  are  the  Digits  Eclipied  at  the  greateft  Obfcurat.on 

nearly.  _  . 

Hence  at  London , 

h.  m. 

The  beginning  of  the  EcF.pfeJWy  24  i634.  atez  08  Afternoon,  _ 

The  vifible  Conjunction  of  the  Luminaries  c?  21  Digits  tnen  ,,  5 
The  end  .  . . 04265. 

And  the  pofition  of  thefe  Appearances  in  refpeftof  the  Vertical  Circle 
oafTmo  the  ^*uns  Center,  as  in  the  Ninth  Figure.  .  ,  , 

' '  If  ft  were  required  to  know  at  what  time  the  Eciipfe  (hall  begin  and  end 
at  Alcpl;  the  Arch  of  the  Ellipf.s  L  E  O  is  the  Path  of  that  place,  and 
the  Path  of  the  Penumbra  is  the  fame  for  all  places  ot  the  hartn. 

But  the  Times  will  be  to  be  Numbred  differently  in  it ,  according  to  the 
Difference  of  the  Meridian  of  any  place  from  London,  for  if  the  place  given 
lie  to  the  Eaft ,  the  hours  in  the  Moons  Path  will  be  to  be  reckoned  fo  much 
more  ;  if  to  the  Weft  fo  much  left ,  as  is  the  difference  of  Mcr  dians. 

Aleppo  is  ufual  accounted  02  ’  20'  to  the  Eaft  ol^oMon,  the  middle 
therefore  which  at  London  will  be  2”  3  5'°7"  Afternoon,  foall  be  0+  53  07 
Afternoon  at  Aleppo ;  and  all  the  hours  marked  in  the  Path  will  be  account 
or*  20'  more  than  they  are  noted,  with  the  large  Figures.  .  , 

Wherefore  on  the  upper  fide  of  the  Line  of  the  Moons  way  ,  1  have 
noted  In  linatl  Figures  the  place  of  her  Center  in  the  Path  at  evetv  houi , 
To.  that  hence  it  will  be  cafy  to  find  her  place  in  the  Path  to  any  Minute 

‘£  And  now  carrying  the  Scmidiarnetcr  of  the  Penumbra,  betwixt  tny  Com. 
pafles  along  the  Line  of  her  way  3  1  find  that  when  one  Foot  come  to  .  t 
0,1,  ,  0'  reckoned  for  Aleppo ,  the  other  will  cm  the  fame  hour  m  the  Pam 
of  the  Vertex  at  x,  this  therefore  I  pronounce  the  time  of  the  beginmngof 

the  Eciipfe  there.  ,  . ,  >±  n  Tine 

A.nd  when  the  fame  carried  on  comes  to  ^  at  6  n.  17  1 »  L  '-1'-  ‘ 
drawn  Parallel  to  the  Axis  of  the  Ecliptick_,  or  Perpendicular  to  the  Ed  P- 
1  lek  it  felf  will  cut  the  lame  hour  in  the  Patn  ot  the  V  ertex  at  j ,  thn  th« 
lore  is  the  time  of  the  vifible  Conjunftion  of  the  Luminaries,  the  cdt.nce 

of  the  Compafi-es  at  the  fame  extent  forward 
along  the  Line  of  the  Moons  way,  I  find  that  when  at  07  h.  08  the  lame 
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of  the  Spier  e. 


Foot  ftands  upon  s,  the  other  cuts  the  fame  hour  in  the  Path  of  the  Vertex 
where  it  interfe&s  the  Limb  of  the  Disk ,  this  therefore  i  conclude  the  end 
of  the  Edipfe,  juft  at  Sun-let. 


Therefore  at  Aleppo. 

*  ll.  Di), 

The  beginning  of  the  Eciipfe  .  .  .  05  19;  Afternoon, 

Vifible  Conjun&ion  .......  c 6  17*  Digits  then  7 ; 

End  at  Sun-let . 07  08. 


And  the  bearing  of  each  of  thefe  Appearances  as  in  the  Tenth  Figure. 

If  the  time  of  thefe  Phafes  at  Jamaica  be  demanded  the  Arch  of  the 
Ellipfis  I A  B  reprelents  the  Path  of  that  place,  whole  Meridian  is  accounted 
5  hours  to  the  Weft  of  ours,  fo  that  when  ’tis  Noon  with  us ,  tis  to  the  In¬ 
habitants  there  only  7  a  Clock  in  the  Morning :  and  the  middle  of  the 
Eciipfe,  which  with  us  is  at  2h.  33'  Afternoon,  to  them  will be  at  9  h.  33* 
before  Noon  *,  W  herefore  on  the  under  fide  of  the  Line  of  the  Moons  way, 

I  have  noted  the  hours  5  Iels  than  at  London,  fo  that  the  Divifions  Num¬ 
bred  by  them  ftiew  the  place  of  the  Moons  Center  to  any  given  time  during 
the  Eciipfe  at  Jamaica, 

Let  the  Semidiameter  of  the  Penumbra  be  carried  along  this  Line  as  in  the 
foregoing  Examples,  the  ftanding  Foot  being  at  ^  upon  6h.  55'--  in  the 
Path  of  the  Penumbra  ,  the  other  at  v  will  cut  the  fame  hour  in  the  Path  of 
the  Vertex  a  Line  drawn  from  <*  at  08  h.  05'  will  cut  the  fame  hour  in  the 
Path  of  the  Vertex  at  t,  thcdiftanceof  the  Centers  of  the  O  and  j)  at 
that  time  being  *•  *  :  And  if  with  the  Compares  at  the  former  extent  we 
feek  another  Point  in  the  Line  of  the  Moons  way,  whereon  if  one  Foot 
ftanding  ,  the  other  turn’d  about  will  cut  the  fame  time  in  the  Path  of  the 
Vertex  5  we  fhall  find  it  at  £  at  08  h.  59',  and  the  place  of  the  Vertex 

at  0. 

Wherefore  at  Jamaica  , 

h.  m. 

The  beginning  at  .........  06  5  5  in  the  Morning, 

The  vifible  Conjunction . 08  o«  Digits  then  4F  \ 

The  End . 08  59. 


And  the  pofition  of  thefe  appearances  as  in  the  Eleventh  Figure. 

If  it  be  required  at  what  time  any  polfible  Number  of  Minutes  or  Digits, 
fhall  be  Eclipfed  in  the  Suns  Antecedent  or  Confequent  Limb  at  any 
Place-,  Let  the  Suns  Diameter  be  accordingly  divided  into  Minutes  or 
Digits ,  and  fub trading  or  Cutting  off  the  parts  required  to  be  Edipfed 
from  the  Semidiameter  of  the  Penumbra  ,  take  the  remaining  part  of  it 
betwixt  your  Compafles,  and  carrying  it  along  the  Line  of  the  Moons  way 
find  the  fiift  Point  in  it ,  on  which  placing  the  one  Foot,  the  other  turn’d 
about  will  Cut  the  fame  hour  the  fixed  root  ftands  upon  *,  the  hour  and 
Minute  in  the  Path  on  which  the  fixed  Foot  ftands  fhall  be  the  time  of  that 
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Obfcuratiom  If  for  Example  it  were  demanded  at  what  time  3  Digits,  or 
one  fourth  part  of  the  Suns  Diameter,  fhould  be  Eclipfed  in  his  Antecedent 
Limb  at  London ;  cutting  off  -  of  the  Suns  Semidiameter- from  the  Semi¬ 
diameter  of  the  Penumbra,  and  carrying  the  reft  as  direded,  I  find  it  2h 
29'  -5  in  the  Line  of  the  Moons  way  ,  whemthe  one  Point  of  the  Compafles 
ftanding  on  that  Time  ,  the  other  will  cut  the  fame  accounted  in  the  Path 
of  the  Vertex  v  and  therefore  this  (hall  be  the  time  of  that  Ecliple  in  the 
Suns  Antecedent  Limb  at  London , 

Whence  we  have  a  very  ready  way  given  for  finding  the  Difference  of 
Meridians  betwixt  any  two  places, whole  Latitudes  are  known, from  the  like 
Obfcrvation  of  the  fame  Soiar  Ectipfe,  which  will  not  be  difficult  if  the  time 
and  quantity  of  the  Edipfe  obferved  under  the  Meridian  of  the  Tables,  (hall 
happen  to  be  the  fame  the  Calculus  and  Conftrudion  fhev/s  3  for  fuppefe 
the  Ecliplb  fhall  happen  as  it  is  predided  at  London but  at  Jamaica  the 
end  fhall  appear  at  9h  20'  in  the  Morning:,  the  place  of  the  Vertex  in  the 
Path  of  Jamaica  at  that  time  will  be  found  at  y,  take  the  Semidiameter  of 
the  Penumbra  betwixt  the  Compafics  and  fetting  one  Foot  on  y,  with  the 
other  ftrike  an  Arch  crois  the  Line  of  the  Moons  way  at  9,  this  cuts  it  21'  4' 
Afternoon  at  London ;  which  fhall  be  9s1  20'  in  the  Morning  at  Jamaica , 
therefore  the  difference  of  Meridians  betwixt  Jamaica  and  L ondon  (if  it  fhall 
fohappen)will  be  the  difference  ofthele  Times,  that  is  onely  411.44'. 

But  if  the  Time  at  London  fhall  be  found  different  from  what  the  Calcula¬ 
tion  has  given ,  and  the  Digits  Eclipfed  moreor  lefs  than  it  represents ,  the 
Latitude  of  the  Path  O m  muft  be  made  more  or  lefs  accordingly  3  till  the 
Digits  Eclipfed  at  the  vifible  Conjundion  fhall  be  found  the  fame  with  what 
the  Oblervation  requires. 

For  the  Semidiameter  of  the  Disk ,  the  Suns-,  and  Moons}  with  their 
hourly  Motions  are  found  by  Experience  fo  nearly  agreeable  to  Oblervation, 
that  they  will  admit  of  little  or  no  alteration,  the  fenfible  defeds-  of  our 
Tables  arc  only  in  the  Moons  Latitude  and  place ,  of  which  the  firft  being 
corred,thc  latter  may  alfo  be  eafily. amended. 

For  the  Latitude  of  any  place  being  given,  and  the  time  of  the  beginning, 
end,  or  any  Phafes  of  an. Edipfe  ,  .the  place  of.  the  Vertex  in  the  Disk  at 
chat  time  may  be  laid,  down  by  theMcthod  of  the  firft  Sedion. 

The  Semidiameter  of  the  Penumbra,  or  the  parts  of  it  not  Eclipfed  ,  if 
fome  Appearance  were  given ,  may  be  made  by  taking  the  parts  deficient 
from  the  Semidiameter  of  the  Penumbra. 

Then  taking  it  or  the  remaining  parts  betwixt  your  CompafTes,fct  onefoot 
on  thePointof  the  Vertex*, and  turning  the  other  about  make  a  ftroke  through 
ffieLincof  thcMoonsway,thePoint  there  Cut  fhall  be  thepkee  of  the  Moons 
Center  at  that  time,  whence  the  Line  of  the  Moonsway  may  be  divided.- 

And  then  the  time  of  any  Appearance,  in  adiftantpkee  whofe  Latitude  is 
known,  being  given,  the  difference  of  Meridians  betwixt  that,  and  the  Meri¬ 
dian  of  the  Tables,  or  any  other  known  place  will  be  eafily  found ,  as  the  dif¬ 
ference  of  Meridians-betwixt  Jamaica and-  London :  The  Method  Iconfels 
requires  muck- Caution,. but  if  duly  Confidered,  it  will  be  eafily  underftood, 
and  put  in  pradice  by  the  Ingenious  oblerver,  S  e  c 
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AS  the  beginning, Digits  obfcured,and  end  of  a  Solar  Eclipfe  •  So  alfo 
the  Occupation  of  any  Fixed  Star  by  the  Moon,  its  Emerfion  from 
her,,  or  the  diftance  of  her  Center  from  it  when  not  covered  by 
her, at  the  time  of  theirEllipticalConjundion,may  be  determined 
by  Conftrudion ;  only,  remembring  what  I  have  before  intimated,  that  by 
reafon  both  the  Parallaxes  and  Semidiameters  of  the  fixed  Stars  are  IVnall  anc! 
almoft  infenfible,  the  Moons  Horizontal  Parallax  fhall  be  the  Semidiameter 
of  the  Disk  }  and  her  Semidiameter,  the  Semidiameter  of  the  Penumbra. 

And  for  the  Conftrudion  of  thefeas  of  Solar  Eclipfes  will  be  required", 

i.  The  true  time  of  the  Ecliptical  Conjundion  of  the  Moon  and  Star! 

2.  The  Angle  of  the  Moons  way  with  the  Ediptick ,  or,  which  the  Axis 
of  her  Orbit  formes  with  the  Axis  of  the  Ediptick. 

3.  The  difference  of  the  true  Latitudes  of  the  Moons  Center,  and  the 
Star  to  which  the  applys  at  the  time  of  the  Ecliptical  Conjundion.  * 

4.  The  Stars  Right  Afcenfion  and  diftance  from  the  Pole  of  the  Globe. 

5.  The  Inclination  of  the  Axis  of  the  Earths  Globe,  to  the  Axis  of  the 
Ediptick  in  the  Disk. 

1.  To  find  the  firft  in  any  given  Year  and  Month  •,  make  the  Mean  Mo¬ 
tions  of  the  Moon  to  that  Year  and  Month ,  by  the  help  of  the  Table  of  the 
Moons  mean  Motions ,  which  fubtrad  from  the  true  Longitude  of  the  Star 
at  the  given  Time,  from  the  Refidue  fubtrad  the  next  leffer  middle  Motion 
under  the  Month  of  January  in  the  Eighth  Table  ■,  and  from  what  remains, 
the  next  lcffier  middle  Motions  found  in  the  Ninth  Table  continually  till  no¬ 
thing  be  left;  the  Days,  Hours,  Minutes  and  Seconds  ftanding  againft  the 
middle  Motions,  fo  fubtraded,  fhall  be  the  true  time  of  the  Mean  Conjun¬ 
dion  of  the  Moon  and  Star. 

2.  To  this  Time  calculate  the  Moons  true  place  in  the  Ediptick  by  the 
Diredions  of  the  Third  Sedion,  which  if  it  happen  to  be  the  lame  with  the 
Stars ,  the  time  of  the  Mean  and  True  Conjundion.  are  the  fame,  butif,  as 
commonly,  they  differ }  then,  . 

Note  the  difference,  and  if  the  Moons  true'piace  be  found  fhort  of  the 
Stars,  add  •,  if  paft,  fubtrad  about  twice  as  many  Hours  and  Minutes ,  to 
or  from  the  time  of  the  Mean  Conjundion  ,  as  ffie  is  Degrees  and  Minutes 
ftiort  or  paft  the  Star-,  and  to  the  time  thus  made  Calculate  her  true  Lon¬ 
gitude  in  the  Ediptick ,  Betwixt  which,  and  the  Stars  true  place. note  .the  . 
Difference ; 

Then  you  may  fay  7 

v4s  the  differences  of  the  places  of  the  Moon  Calculated  tothefc-two  times  7  . 

To  the  difference  of  the  faid- times ; 

So  the  difference  betwixt  the  place  of  the  Moon  and  the  Star  lafi  Calculated  j. 

To  the  interval  of  time  betwixt  the  lajl  Calculation ,  and  the  time  oft  he  Jr  ue 

.  Conjunction-.  If. 
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If  the  Moons  place  found  by  the  laft  Calculation  were  lefs  than  the  Stars  , 
add  the  interval  to*,  if  more, fubtraCt  it  from  the  Time  to  which  the  laft 
Calculation  was  made  *,  that  Sum  or  Difference  fhall  be  the  true  equal  Time 
of  the  Conjunction  of  the  Moon  and  Star  *,  which  by  the  Equation  of  Days 
may  be  Converted  into  the  Apparent. 

But  this  Method  being  tedious,  I  have  moft  commonly  made  ufe  of  an¬ 
other  ,  which  befides  that  it  is  more  Expeditious,  will  be  found  to  have  fome 
other  Conveniencies  in  it  above  the  preceding. 

The  Moons  true  places  Calculated  either  from  Tycho’s ,  or  Kepler’s  Num¬ 
bers  I  find  to  agree  much  better  with  my  own,  than  any  other  ;  From  thefe 
the  places  of  the  Moon  are  given  in  Eichftadius  or  Heckers  Epbemeridcs  for 
years  paft  •,  in  Argolus’s  for  years  to  come  till  1700, 

Entring  therefore  the  Ephemeridesof  that  Month  in  which  you  defire  to 
know  at  what  time  the  Moon  will  be  in  Conjunction  with  any  Star ,  you 
will  readily  fee  on  what  Day  her  places  at  Noon  will  be  next  lefs  and  more 
than  the  Stars,  the  difference  betwixt  thole  two  places  at  Noon  are  her 
Diurnal  Motion .  Subtract  her  place  at  Noon  next  lefs  than  the  Stars,  from 
its  true  place,  fo  have  you  their  difference : 

Say  Then  ? 

tAs  the  Diurnal  Motion,  to  this  difference ,  •  rd 

So  are  24  hours  cr  one  day  *,  '* 

To  the  time  of  the  Conjunction  of  the  Moon  and  Star  ,  Afternoon ,  under  tht 
Meridian  of  the  Sphemerides. 

The  Meridian  of  Rome,  to  which  Angolas  his  Ephemerides  are  fitted, 
lies  1  hour  nearly  to  the  Eaft  of  London  *,  therefore  from  the  time  thus  ob- 
teined  fubtraCt  one  hour ,  fo  have  you  the  time  of  the  Conjunction  of  the 
Moon  and  Star  under  the  Meridian  of  London. 

To  which  if  you  Calculate  the  Moons  true  place  by  the  Tables  herewith 
publifhed,  as  alio  to  2  hours  either  before,  or  after,  as  you  judge  moft  Con¬ 
venient,  you  will  have  the  Moons  Motion  in  2  hours  given,  by  which  and 
the  difference  of  hers  and  the  Stars  true  Longitudes  at  either  of  the  times, 
you  may  find  the  true  time  of  their  Conjunction.  To  get  her  Latitude  at 
which  time, 

In  the  Calculation  of  the  Moons  place  you  will  have  given  the  Inclination 
of  her  Orbit  to  the  Ecliptick,  with  the  true  place  of  her  Node. 

Subtract  the  place  of  the  Node  from  the  Longitude  of  the  Star,  the 
Refidue  is  the  Argument  of  Latitude : 

Say  Then  , 

tA s  the  Radius  , 

To  the  Tangent  of  Inclination  of  her  Orbit  3 
So  the  Sine  of  the  Argument  of  Latitude  , 

To  the  Tangent  of  the  Moons  true  Latitude  at  the  time  of  the  tPHe  Conytntlion. 
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Which  if  the  Argument  of  Latitude  be  lefs  than  6  Signes  is  North 
if  more  South.  ‘ 5 

And  if  the  Moons  Latitude  at  the  time  of  the  true  Conjunction  be  more 
to  the  North,  or  lets  to  the  South  than  the  Stars,  the  Moons  Center  in 
her  tranfit  by  the  Star  paffeth  as  much  to  the  North  of  it,  as  is  their  dif¬ 
ference,  but  if  otherways,  as  much  to  the  South  : 

Again, 

eAs  the  Radio) , 

To  the  Sine  of  the  Inclination  of  the  Orbit', 

So  the  Co-fine  of  the  Argument  of  Latitude  , 

To  the  fine  of  the  Angle  of  the  Moojis  way  with  the  I'clipth^. 

Or  which  the  Axis  of  her  Orbit  formes  with  the  Ecliptick ,  from  which 
it  lies  to  the  Right-hand  ,  when  the  Argument  of  Latitude  is  more  than 
9  Signes,  or  under  3;  but  to  the  left  when  the  laid  Argument  is  more  than 
3  Signes,  or  lels  than  9. 

The  Longitudes  of  the  Stars  from  the  firft  Point  of  X  with  its  Latitude 
being  given ,  its  diftance  from  the  Pole  and  Right  Afcenlion  may  be  got  by 
the  Directions  of  the  14  ScCtion  of  the  Firft  Part,  or  more  eafily,  and  exaCc 
enough  for  our  purpofe,  by  the  Tables  of  Declination  and  Right  Alcenfion 
Printed  herewith,  from  the  beginning  to  page  37,  which  being  obteined 
it  will  hold. 

tA s  the  Co-fine  of  the  Stars  Latitude  , 

To  the  Co- fine  of  its  Right  Afccnfionfrom  the  next  equinoctial  Point 3 
So  the  fine  of  the  dift since  of  the  Poles  of  the  Globe  and  Ecliptick 

To.  the  fine  of  the  Inclination  of  the  Earths  Axis  to  the  Ecliptid\ 

Which  if  the  Longitude  of  the  Star  be  in  V?  X  Y  b*  m  is  to  the  Left , 
if  in  any  of  the  other  6  Signes  to  the  Right-hand  from  the  Axis  of  the 
Ecliptick. 

As  in  the  ConftruCtion  of  the  Solar  Eclipfe,  the  Plane  upon  which  the 
Projection  v,ras  drawn  was  fuppofed  to  Hand  at  Plight  angles  to  the  Line 
Connecting  the  Centers  of  the  Sun  and  Earth,  coincident  with  the  Moons 
Orbit*,  fo  in  the  Stellar  Eclipfe  we  muff  fuppofe  it  to  coincccic  with  the 
Moons  way  at  Right-angles  to  the  Line  Connecting  the  Centers  of  the  Earth 
and  Star,  and  that  Lines  produced  from  the  Star  to  Infinite  Points  in  the 
Horizon  of  the  Earths  Disk,  her  Axis,  the  Axis  of  the  Ecliptick,  and 
the  Path  .  ‘  any  Vertex ,  will  project  them  all  in  the  fame  Plane. 

Having  :]tewn  before  how  this  projection  may  be  rcprcfcnted  and  deli¬ 
neated  in  f  i.inc,  1  fhall  not  need  here  to  repeat  any  directions  concerning  it, 
lvut  feeing  the  Path  of  the  Vertex  ,  and  Line  of  the  Moons  wav  over  the 
Disk  may  be  divided  fevcral  ways;  I  fhall  only  teach  one,  which  in  my 
opinion  feemsthe  moft  convenient  for  our  purpofe. 
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1  When  the  Vertex  pafleth  the  Axis  of  theOlobe  proje&ed  in  the  Disk  the 
Star  Tranfits  the  Meridian  ^  I  call  that  time  the  Sidereal  Noon,  and  mark’the 
interfeaion  with  o\  the  hours  on  each  fide  it  projected  in  the  Path  I  number 
by  their  diftances  from  it:  i,  2,3,4?  5,6,  ere.  as  in  the  Twelfth  Figure, 
thofe  on  the  Right-hand  being  Negative,  and  (hewing  the  Star  fhort  of  the 
Meridian  j  thofe  on  the  Left  Affirmative,  and  (hewing  it  pad. 

Having  got  the  Apparent  time  of  the  true  Ecliptical  Conjunction ,  turn 
it  into  Degrees  and  Minutes*,  get  the  Suns  Right  Afcenfion  at  the  fame 
time.  Add  thefe  together,  the  Sum  (hall  be  the  Right  Afcenfion  of  the 
Midheaven,  which  if  it  be  Id's  than  the  Stars  Right  Afcenfion  fubtrafted 
from  it,  leaves  an  Arch  ,  which  turn’d  into  time  gives  the  time  before  the 
Sidereal  Noon ,  .at  which  the  Moons  Center  jhall  Tranfit  the  Axis  of  the 
£  cliptick.  J 

But  if  the  Right  Afcenfion  of  the  Midheaven  be  greater  than  the  Stars 
fubtraft  this  from  that ,  the  Refidue  converted  into  time ,  will  give  the 
Sidereal  hour  Afternoon  of  the  fad  Tranfit . 

Diminish  the  Moons  true  horary  Motion  by  the  365th  part  of  it  felf  the 
R.efidue  is  the  Sidereal  horary  Motion  of  the  Moon :  J 

Say  Then, 

e/4s  1  Hour  or  60  Minutes , 

To  the  Sidereal  horary  Motion ; 

So  the  Minutes  and  Seconds  above  any  hour ,  at  which  the  Ecliptic d ConffinWm 
happens , 

To  the  Motion  anfwcring  it , 

Take  this  Motion  betwixt  your  Compares  from  the  Scale  of  Minutes  or 
equal  parts,  and  fetting  one  Foot  on  that  Point  where  the  Line  of  the  Moons 
way  interfe&s  the  Axis. of  the  Ecliptick,  with  the  other  make  a  Point  on 
the  laid  Line  if  the  time  of  the  Conjunction  were  before  the  Sidereal  Noon, 
on  the  Left-hand  if  after  it,  on  the  Right ;  this  (hall  be  the  place  of  the 
Moons  Center  at  the  (aid  hour. 

Take  the  Moons  Sidereal  horary  Motion  betwixt  your  Compares  from 
the  laid  Scale  01  Minutes,  and  fetting  one  Foot  on  the  Point  lad:  made, 
transfer  the  didance  in  the  fuid  Line  to  and  fro,  making  as  many  more 
Points  at  the  (aid  Diftance  from  each  other  as  you  (hall  find  convenient,  thefe 
(hall  be  the  places  of  the  Moons  Center  at  other  houis:  Divide  each  hour 
ipacc  into  60  equal  parts,  fo  have  you  the  place  of  the  Moons  Center  to 
every  Minute  of  the  Sidereal  hour,  which  if  the  time  of  the  Ecliptical  Con¬ 
junction  were  before  the  Sidereal  Noon  ,  arc  to  he  Numbrcd  fucceffively 
from  the  Left-hand  to  the  Right,  as  in  the  Twelfth  Figure  ;  but  if  after  it, 
the  contrary  way,  or  from  the  Right-hand  to  the  Left. 

Taking  the  Semidiameter  of  the  Moon  betwixt  your  Compafles  from 
the  Scale  of  Minutes,  carry  one  Point  along  the  Line  of  the  Moons  way, 
till  the  other  turn’d  about  wiiifirft  cut  the  fame  time  in  the  Path  of  the 

Vertex, 
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Vertex  ,  if- before  the  Sidereal  Noon  in  the  hours  oa  the  Right-hand  the 

tf  thZ  GJobc, l  n  uafttr  ‘*2  on  th/  Left  5  the  on  which  the  fixed 
Foot  then  (lands ,  (hall  be  the  place  of  the  Moons  Center,  and  (ball  (hew 

the  Sidereal  hour  from  Noon  at  which  the  Star  (hall  be  covered  bv  the 
Moon.  1 


In  like  fanner  carrying  the  Foot  of  the  CompafTes,  forward  or  from  the 
Right-hand  to  the  Left,  find  another  Point  in  the  faid  Line ,  on  which  one 
Foot  or  the  Compafles  being  fet ,  the  other  turn’d  about  will  cut  the  fame 
hour  m  the  Path  of  the  Vertex ,  this  (hall  be  the  place  of  the  Moons  Center 
and  Sidereal  hour  from  Noon  at  which  (he  (hall  uncover  the  Star,  or  of  its 
Emerlion  from  her. 


,  Subtraft  the  Suns  Right  Afcenfion  from  the  Stars,  the  remaincr  turn’d 
into  time  ,  {hall  give  the  time  of  the  Surs Culmination,  or  when  it  Tranfits 
the  Meridian. 


If  the  Sidereal  hour  of  the  Stars  Peculation  or  Emerfion  were  before  the 
Sidereal  Noon ,  fubtraft  it  from  the  time  of  the  Stars  Culmination  i  if  it 
were  after,  add  them  together,  fo  have  you  the  true  times  of  the  Stars 
Occultation  and  Emerfion. 

But  if  the  time  of  the  vifible  Conjunction  of  the  Moons  Center  and  the 
Star,  or  iome  other,  which  (he  (hall  not  cover,  be  required,  find  a  Point  in 
the  Line  of  the  Moons  way ,  whence  a  Line  drawn  Parallel  to  the  Axis  of 
the  Ecliptick ,  (hall  cut  the  fame  hour  in  the  Path  of  the  Vertex  that  it 
touches  in  the  Line  of  her  way,  this  (hall  be  the  Sidereal  hour  of  the  vifible 
Conjunction-,  whence  the  Solar  may  be  derivedas  before  directed 

Take  the  Moons  Semidiameter  betwixt  your  Compafles  from  the  Scale 
of  Minutes ,  and  fetting  one  Foot  on  the  Point  fo  found  in  the  Line  of  her 
way ,  with  the  other  deferibe  a  Circle ,  this  (hall  represent  her  Disk ,  ancL 
the-Diftance  of  the  neared  part  of' it  from  the  Vertex  at  that  time  meafured 
on  the  Scale  of  equal  Parts  or  Minutes  f  will  (hew  how  many  Minutes  the 
Moons  next  Limb  will  be  diftant-  from  the  Star  at  the  time  of  the  vifible 
Conjunction. 

The  following  Example  will  make  thefe  directions  eafily  underwood. 

If  it  be  required  to  know  at  what  time  the  Moon  will  be  in  Conjunaion 
with  Aldebaran ,  or  the  Southern  Eye  of  the  Bull,  in  December  this  inflant 
Year,  1680. 

,The  place  of  the  Star  will  be  then  HE  15°’ 19/  20",  it*  Latitude  South¬ 
s'*  ;  And  by  the  Ephemerides  the  Moon  will  be  in  the  fame  Longitude 

on  the  22  of  December ,  at  6h  so'  Afternoon  at  London..  -  * 


•  :  ®  f  11 

The  Mo,ons  true  place  then. hy  my  Tables:  it.  ,  .  oy  09  52  * 

but  at  2  hours  after,  or  at  8h  30'  in  n  .  .  ©6  24  28 

Therefore  the  Moons  true  Motion  in  2  hours  .  .  or  14  56 

and  her  true  horary  Motion  ......  ,  00-37.28 

Moons  place  at  6  Hours  30  Minutes  in  Antecedence? 

,  «>f  the  Star  ....  * . ^00  09  48 

There* 


K 
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Therefore  the  Apparent  Time  of  the  Ecliptical  Conjunaion  at  Loudon 
6h  45 '42"  Afternoon.  9 


12. 


The  Inclination  of  the  Moons  Orbit  then  .  .  00  05  01  49 

The  true  place  of  the  Node . 05  23  44  co 

The  Argument  of' Latitude . .  .  .  06  u  25  20 


Therefore  , 


The  Inclination  of  the  Axis  of  the  Moons  Orbit  ? 
to  the  Axis  of  the  Ecliptick  on  the  left  hand  z.  e  .  5 
The  Moons  Latitude  South  ...... 

Lets  than  the  Stars . %  N 


CI  36  CQ 

04  46  C3 
co  44  07 


The  Inclination  of  the  Axis  of  the  Ecliptick  to  the  1 
Axis  of  the  Globe  on  the  left  hand,  ei ,  .  .  .  ^  c9  57  3° 

The  Stars  diftance  from  the  North  Pole  of  the  Globe  74  u  30 

Difference  of  it  and  the  Complement  of  the  Latitude  35  39  co  os 
Sum  of  it  and  the  laid  Comp.  1  \  20  4',  Comp,  to  180°  67  16  30  ms 


Time  of  the  d  6h  45*42",  converted  into  deg.  and  min.  makes 
Sun  then  in  v?  12°  io'j  3  his  Right  Afcenfion  .  .  .  . 

The  Right  Afcenfion  of  the  Midheaven,  Subtraft  .  .  . 

The  Right  Afcenfion  of  Aldebaran . 

The  Sidereal  hour  of  the  Con  junction, before  the  Sidereal  Noon 
Or  in  time  2fl  38' 56". 


101  25  30 
283  15.00 
24  40  30 
64  24  30 
39  44  °o 


The  Right  Afcenfion  of  the  Sun  283°  1 5'  Subtrafod.  from  the  Right 
Afcenfion  of  the  Star  64°  24'*,  leaves  1410  c>9"j,  which  converted  into 
Time  gives  911 44'  38",  the  time  of  its  Culmination  or  Southing. 

The  Moons  Sidereal  horary  Motion  .'  I  .  .  .  ;  37  jp 
Her  Motion  in  38' 56"  of  Time  ......  24  13 

To  be  laid  off  in  the  Line  of  the  Moons  way  from  its  interfeCtion  with  the 
Axis  of  the  Ecliptick  to  the  left  hand. 
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In  the  Twelfth  Figure,  having  drawm  the  Semicircle  r  e  H ,  let  it  repre- 
fent  one  half  of  the  Earths  Disk ,  e  the  Axis  of  the  Ecliptick  from  e 
fet  offe  ion  the  Left-hand  —  1°  36',  and  ei  90  57' £ :  draw  the  Line  4 
it  (hall  reprefent  the  Axis  of  the  Moons  Orbit  in  the  Disk,  and  *  t  the  Axis 
of  the  Globe. 

If  making  >k  i  the  Radius  of  a  Line  of  Sines,  you  take  the  Sine  of  350 
39',  and  let  it  off  in  the  Axis  of  the  Globe  from  4  too,  and  the  Sine  of 
67°  16'i;  from  *  tom  ,  the  middle  betwixt  thefe  Points  C  will  be  the  * 
Center  of  the  Ellipfis  reprefenting  the  Path,  and  Co  =  C  m  its  Conjugate 
Semidiameter. 

Through  C  ftrike  a  Line  at  Right-angles  to  the  Axis  of  the  Globe ,  and 
therein  let  off  the  Sine  of  38°  32'  the  Complement  of  the  Latitude  ,  from 
C  both  ways-,  this  fhall  be  the  Conjugate  Semidiameter  of  the  Ellipfis 
reprefenting  the  laid  Path  of  the  Obfirvatory ,  which  may  now  be  deferibed, 
and  the  hour  Points  laid  down  in  it,  as  in  the  Projection  for  the  Ecliple  , 
blit  the  hours  numhred  as  was  laft  direfted. 

The  Moons  Horizontal  Parallax  will  he  61*  31",  her  Horizontal  Semi- 
diameter  1 6*  41" :  Make  a  Scale  of  luch  equal  parts ,  as  that  %  i  the  Radius 
of  the  Disk  may  be  61  ^5 ,  ( luch  a  one  I  have  drawn  under  the  Twelfth 
•Figure)  take  there  from  44  to,  the  Moons  Latitude  from  the  Star  to  the 
North,  and  fet  it  off  in  the  Axis  of  the  Ecliptick  from  *  toN,  through 
which  Point  draw  the  Line  4  N  1  at  Right-angles  to  *  this  (hall  be  the 
Line  of  the  Moons  way. 

he  Moon  paffeth  the  Axis  of  the  Ecliptick  ,  or  will  be  in  Conjunction 
with  the  Star  38'  56"  more  than  2  hours  before  the  Star  will  pals  the  Me¬ 
ridian-,  the  Moons  Sidereal  Motion  in  that  time  is  24'  $£ •  taking  therefore 
24'  from  the  Scale  of  Minutes  betwixt  your  Compares ,  and  letting  one 
Foot  onN  the  interfeCtion  of  the  Moons  way, and  the  Axis  of  the^cliptij&k, 
transfer  the  faid  diftance  in  the  Line  of  the  Moons  way,  (hecaufmc  Con¬ 
junction  happens  before  the  Culmination  of  the  Star)  on  the  Left-hand  ,  'it 
fhall  give  the  place  of  the  Moons  Center  2  hours  before  the  Sidereal  Noon, 
or  the  Culmination  of  the  Star. 

From  the  fame  Scale  of  Minutes  taking  37^-?  the  Moons  Sidereal  horary 
Motion,  and  fetting  one  Foot  of  the  Compafies  on  2,  with  the  other  make 
Points  in  the  laid  Line  ,  and  carrying  the  faid  Extent  from  3  on  the  Right- 
hand  ,  it  gives  the  Point  4 ;  fo  have  we  got  the  Place  of  the  Moons  Center 
at  4, 3,2,  and  1  hours  before  the  Star  Tranfits  the  Meridian. 

Dividing  the  fpaces  betwixt  each  of  thefe  into  60  equal  parts ,  as  in  the 
Figure,  we  have  the  p.lacc  of  the  Moons  Center  to  every  fingle  Sidereal 
Minute  of  the  Intermediate  Time. 

Taking  the  Moons  Semidiameter  betwixt  your  Compaffes ,  and  carrying 
one  Foot  along  the  Line  of  the  Moons  way  thus  divided  when  it  conics  to 
«  at  3h  44'^  ,  the  other  Foot  turn’d  about  will  cut  the  fame  time  in  the  Path 
of  the  Vertex ;  this  therefore  is  the  time  before  the  Culmination  of  the  Star, 
at  which  it  will  be  covered  by  the  Moons  preceding  Limb-,  and  carrying 
the  faid  Foot  unto /Z  at  2fl4o'£  the  other  turn’d  about  again  cuts  the  fame 
•  K  2  hour 
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h°ur  in  the  Path  of  the  Vertex,  and  therefore  the  Emeifion  of  the  Star 
will  be  2 ' 40'  ~  before  it  crofs  the  Meridian. 

If  now  from  9h  44'^  the  time  of  the  Stars  Culmination ,  we  fubtraa  ** 
,  Rebdlie  6” wi^  he  the  time  of  the  Stars  Occultation  *,  and  if  from 
the  laid  time  of  Culmination  we  take  away  2h4o't,  it  leaves  7*04'^  the 
true  time  of  the  Stars  Emerfion  from  the  Moon. 

To  y ,  the  place  of  the  Vertex  at  the  time  of  the  Stars  Occultation,  let 
it  />  he  drawn,  and  through  the  Moons  Center  Parallel  to  iti  fliall  be 
the  diftance  of  the  Star  from  the  lowed  Point  of  the  Moons  Periphery  at  the 
time  of  its  Occultation ,  equal  to  iy  in  the  Thirteenth  Figure;  and  if  in 
like  manner  we  draw  ^  ch  from  the  Center  of  the  Projection  to  the  place  of 
the  Vertex  at  the  Stars  Emerfion  from  the  Moon,  and  through  her  Center 
££  1  aiallel 1  to  it ,  then  will  C  be  the  diftance  of  the  Star  from  the  lowed 
rxnnt  of  the  Moons  Periphery  at  its  Emerfion,  equal  to  in  the  Thir¬ 
teenth  Figure,  in  which  thele  Appearances  are  reprefented  in  refpeft  of 
the  Vertical  »  e  pafiing  by  the  Moons  Center.  F 

If  the  Times  of  the  Occultation  and  Emerfion  were  required  at  foroe 
other  place ,  whole  Latitude  and  Difference  of  Meridians  from  London  are 

:r-iir?thC  u  °,the  Vertex  muft  be  drawn  >  thcn  ^  hours  num- 
bred  m  the  Line  of  the  Moons  way  ,  if  the  place  lie  to  the  Ead  of  London 
mud  be  accounted  io  much  lels  if  the  Star  be  fhort  of  the  Meridian,  fo  much 
lf  ars  th<r  dlffcJe nee  of  Meridians  really  is :  But  if  the  place  lie 

m-r  °f  L?”a™>  ,then  fo  much  morc  whi,ft  the  Star  is  fhort  of  the 
Meridian,  fo  much  Ids  when  pad,  as  is  the  faicl  difference  of  Meridians. 

"J,  thl  n™e  °‘  rbc  Occultation  and  Emerfion  of  the  Star,  will  be  eafily 
found  by  the  Method  before  preferibed  and  employ’d.  y 

Or  the  Difference  of  Meridians  betwixt  any  two  places  whofe  Latitudes 
aie  knonm  may  be  mvedigated  by  the  obferved  Occultation  or  Emerfion 
K  J?  1  L  thc  M?ons  Lmib  ’  or  ^  didances  and  Pofitions  from  her  at 
Doth  places ,  the  times  being  carefully  noted,  by  the  Method  fiigecftcd  he- 
foremthedefepnon  of  the  Solar  Eclipfc,  nor  is  itncccflarv&t  theob- 
rei  ved  times  of  the  lame  Appearance  at  both  places  fhould  be  known  •  For 
d  the  time  of  the  Stars  Occultation  or  Emerfion  at  one  place  were  accurately 
obferved  at  the  other  a  didance  and  Pofition  of  thc  Star,  the  difference 
r?dians  maV  'hcn«  he  determin’d  as  eafily  as  if  the  Occultation  and 

f^io^oTthe  sX  Edipt Wi,ces’ by  the  Mcthod  «***«  “  - 

h' m  ha^WC  luch  Luun;ir  Numbers  as  would  fliew  us  the  Moons  true  place 
)r,tbc  I2cth.  part  of  a  Degree,  we  needed  not  doubt 
}■  unl  bl  tblxsTMethod  the  difference  of  Meridians  betwixt  the  place  to 
^cCchofan,1iNTbC/Siih^ld  be  fitted>  and  any  0,her>"licrc  fome Appea- 
Irdht  L  APd*  f'he  to  any  kno"'n  fixctl  Star  (hould  be  obferved, 

d  ?e  Of  Ko  iy  “b'clncdIb,V  «*  onc,y  accurate  obfemtion  ;  For  the 
Si  \v  ithu  Siars  1  bave  hopes  may  hereaified  to  rhatexaftnefs; 

tHz&V.iG A TJON9. being  fomcwhilc  dnce  begun  and  carried  on  as  far  as 
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the  Time  and  the  Obfervers  Accommodations  would  permit’,  Nor  is  it  to  be 
feared,  but  that  the  Motions  of  the  Moon  may  be  re&ified  to  as  great  ex- 
attnefs  by  the  means  of  thofe  many  Lunar  Obfervations ,  which  have  been 
frequently  made  at  the  Obfervatory  by  the  fame  Perfon  ,  and  by  others  elfe-  '  j 

where,  to  far  greater  exaftnefs  than  could  formerly  be  hoped  for,  and  that  .  j 

without  omitting  any  opportunity  when  the  fealon  permitted,  except  when 
the  Oblervers  have  been  prevented  by  infirmities  or  indispeniabie  occa¬ 
sions. 

I  have  Numbred  above  200  Fixed  Stars  in  Tycho's  Catalogue  that  lie  in 
the  Moons  way  ,  and  may  all  of  them  be  Eclipled  by  her  in  one  Revolution 
of  her  Node  *,  The  Greenwich  Obfervations  make  above  see :  There  can 
fcarce  happen  2  Nights  together  ,  but  fome  or  other  of  them  will  be  E- 
dipfed  in  one  place  or  other  of  the  Earth.  Thefe  Appulfes  feem  therefore 
one  of  the  beft  expedients  that  can  be  propounded  for  the  difeovery  of  the 
LONG  ITV  DE,  and  furely  fince  we  have  found  and  Taught  fo  ealy 
a  way  to  Conftruft  them,  and  that  too  perfectly  Geometrical ,  thole  who  are 
fo  urgent  upon  the  Aftronomer  for  a  good  Method  to  find  it ,  will  not  think 
much  to  be  at  the  pains  to  Learn  and  Underftand  this,  feeing  it  may  be 
practis’d  by  one  Obferver  if  accommodated  with  convenient  Inftruments; 

And  I  hope  alfo  that  thofe  Ingenious  Perfons  who  have  imploy’d  their  pains 
and  Studies  to  correct  the  Old ,  or  find  a  better  Theory  of  thc  Moons  Actions , 
will  be  hereby  encouraged  to  profecute  their  uleful  Endeavours,  confidering 
both  the  facillity  of  this  Method,  the  Benefit  is  thence  like  to  accrue  to 
Mankind ,  and  the  Reputation  and  Credit  to  themfdves  and  their  /dowries. 


Section  VIII. 


HAving  (hewn  in  the  preceding  Sc  cl  ions  how  to  find  the  places  on 
the  farth,  and  Times  there,  where  any  of  the  principal  Phafes 
of  a  Solar  Ecliple  (hail  appear,  by  Calculation  as  alfo  how 
the  Times  o  any  Appearance  of  a  Solar  Ecliple  or  Stellar  may 
be  determin’d  in  any  given  Latitude  and  Longitude  by  Conftn:£tion  It 
remains  now,  that  I '(hew  how  the  Times  of  the  Principal  Appearances  and 
quantity  of  any  Lunar  Ecliple  mav  alio  be  found. 

»  In  the  Fourth  Section  ori  this  part  1  have  taught  how  to  find  thc  Mean 
Time  of  thc  Mean  opposition  of  the  Luminaries ,  the  Apparent  Time  of  the 
True  ,  their  places  then,  and  hourly  Motions ,  their  Horizontal  Parallaxes 
and  Semidiameters,  with  thc  neared'  diftance  of  the  Moons  Center  from  the 
Center  of  the  Disk,  and  (hadow,  in  her  paflage  over  cither  •,  I  fhall  not  • 
need  here  therefore  to  repeat  the  directions  how  to  find  them  ;  admit  them 


known,  and  then , 

Add  the  Moons  Horizontal  Parallax  and  the  Sins  (which  I  fnppofe 
always  10." )  together,  from  which  Sum  fiubtratt  the  Suds  Semidiametcr,  the 
temainer  {hall  be  the  Semidiamcter  of  the  Earths  fhadow. 


Add.. 
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olarway°sfonh!^‘SCCntCI'  &0m  *'  ^ °WS  >  thc  EcliPfcwi“  beT«S, 
From  the  Sum  of  the  Semidiameters  of  the  Moon  nnd  k.  « 

the  neareft  dift.ncc  of  their  Centers,  the  IWdueX 

Say  Then  , 

tA $  the  Moons  Semidiameter , 

To  6  'Digits  *, 

are  the  farts  deficient , 

To  the  Digits  L  clipfied . 

Again, 

'^rl'tbcTxfht ScmUlUmc,m  cf tLc Man  *»d. Jhadon , 

And  in  Total  Eclipfcs, 

^To’tieRadZ'  °f,bC  Scmid“ms“rs  °f,he  M°°’>  *»J. ’Jbadm , 

So  thefiaid  neareft  diftance  ofi  their  Centers  , 

r<?  the  Co- fine  ofi  the  Angle  of  Immerfton,  or  Smerfion. 

For  the  Motion  of  Semiduration, 

(j/f  s  the  Radius , 

To  the  Sine  ofi  the  Angle  ofi  Incidence  ; 

Ss  the  Sum  if  the  Semidiameter,  of  the  Morn  and  fhadm , 

7  o  the  Jatd  Motion  ofi  Semi  duration. 

And  in  Total  Eclipfes , 

*As  the  Radius , 

7  0  tlje  Sine  ofi  the  Angle  of  Immerfton  ; 

*°  Iff  dlffcrcfice  of  ‘he  Semidiameters  ofi  the  Moon  and  fladow  , 

1  o  the  Mot  ton  of  Seminar  a,  or  half  Continuance  of, he  Total  Darkgtji. 

L  '  T* 


Seft.  8. 


of  the  S  p  h 


To  convert  which  Motions  into  Time,  fay  again,, 


t/4  s  the  hourly  Motion  ofi  the  Moon  fir  am  the  Earth , 

T o  one  hour ,  or  6o  Minutes  *, 

So  the  Motion  ofi  Semiduration  , 

To  half  the  time  of  the  whole  continuance  ofi  the  Eclipfe. 


And , 


So  the  Motion  ofi  Semimoret  , 

To  half  the  time  ofi  the  continuance  ofi  Total  Dm kgefs. 


The  half  time  of  whole  continuance  fubtrafted  from  and  added  to  the 
Apparent  time  of  the  middle  of  the  Eclipfe ,  gives  the  true  time  of  its  Be¬ 
ginning  and  End  ,  and  in  like  manner, 

Half  the  time  of  the  continuance  in  Total  Darkncfs  fubtraftecl  from  and 
,  added  to  the  Time  of  the  middle  gives  the  true  Times  of  the  Immetfion  and 
Emerfion,or  beginning  and  end  of  Total  Darknefs. 

To  illuftratc  thefe  precepts  by  an  Example,  I  (hall  give  the  heads  of  the 
Calculus  of  a  partial  Lunar  Eclipfe,  which  will  happen  in  Auguft ,  168 1. 

The  Mean  time  of  the  Mean  oppofition  is  on  the  18th.  Day  Old-Stile ,  at 
$>h  47*  3.7"  p.  m. 


The  Earths  Mean  Anomaly  then  I  !  .  .  .  .  02  00  48  41 

The  Suns  true  place . ^  c6  01  30 

The  Annual  Argument . oS  c6  09  30 

The  Moons  Mean  Anomaly . 01  28  02  40 

Her  true  place  in  her  Orbit . X  03  19  36 

Short  of  the  oppofition . 00  02  41  54 


The  Earths  true  hourly  Motion  2'  2 5'*,  Moons  .  .  .  .  31  56 
Hourly  Motion  of  the  Moon  from  the  Earth . 2931 


n  >  » 

TEc  Interval  of  the  Mean  and  true  <£  add  05  29  c6 
Theequaltime  of  thetrue  §  Aug.  18th.  at  iy  16  44  p,  wi. 
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e//*  which  'Tim  , 

s  a  »  II 

The  Mean  Anomaly  of  the  Earth  is  .  .  .  i  .  02  01  02  12 

The  Suns  true  place . 06  14  48 

The  Annual  Argument  .  oS  06  21  16 

The  Moons  Mean  Anomaly . n  10  51  26 

Her  true  place  in  her  Orbit . X  06  14  4S 

Her  true  hourly  Motion  32' 01",  from  the  Earth  .  00  00  29  36 


Argument  of  Latitude . 05  2+  13  04 


h  •  /# 

Time  of  Reduftion . 00  03  04 

Mean  Time  of  the  in  the  Ecliptick  .  .  .  15  13  40 
Mean  time  of  the  middle  of  Ecliple  .  .  .  1  5  19  48 


Equation  of  Days  fubtraft  from  the  Mean  time  00  00  28 
Apparent  time  of  the  middle  of  the  Eclipfe  .  15  19  20 


of  n 

Moons  Horizontal  Parallax  .  .  .  i  ;  00  56  47 

buns  Semidiameter  fubtraded . 00  15  58- 


Semidiameter  of  the  fhadow  . 00  40  49 

Moons  Semidiameter . 00  15  25 


Their  Sum  . . .  .  co  56  14 

The  Moons  Latitude  North  fubtraft . 00  30  12 


The  parts  deficient  ...........  00  26  02 

Digits  Eclipfed  10  Digits  8'. 


Angle  of  Incidence  ...........  57  -31-  00  - 

Motion  of  Semiduration . 00  47  26 


bin 


Time  of  Semiduration 


.  01  36  09 


Sedt.  8.  of  the  Sphere.  75 

Therefore  , 

k  to 

The  beginning  of  the  Eclipfe  at  143  1 1  After  the  Midnight  fol- 
Ecliptical  <?  of  the  o  and  D  .  .  31312  lowing  the  Eighteenth 

Middle  or  grcateft  Obfcuration  .  3  19  20  of  or  the  19th. 


End  -  .  . . 4  55  26  Day  in  the  Morning. 

Total  duration . 3  12  18 


The  Times  of  any  Appearance  of  a  Lunar  Eclipfe  may  be  found  by 
Conftruttion ,  as  the  Times  of  the  general  Phafes  of  the  Solar  were  be¬ 
fore  ,  and  the  directions  given  for  the  Protra&ion'of  that  will  likewife 
ferve  for  the  Delineation  of  this.  For  Example ,  if  it  were  required  to 
reprefentwPAiw  the  Lunar  Eclipfe,  of  which  I  have  now  found  the  Times 
of  the  principal  Phafes  by  Calculation  •,  Having  made  a  Scale  of  Minutes 
or  equal  parts  for  your  purpofe ,  take  thence  the  Sum  of  the  Semidia¬ 
meters  of  the  Moon  and  ftiadow  56^,  and  drawing  firft  a  ftreight 
Line  beg ,  which  may  reprefentan  Arch  of  the Ecliptick,  upon  Paper  * 
chute  therein  a  Center  c,  and  fetting  one  Foot  of  the  Compares  thereon, 
with  the  other  deferibe  a  Semicircle  hz,  eg  (if  the  Moon  have  North 
Latitude  )  above ,  if  South,  beneath  the  Line  j  but  if  her  Latitude  be 
not  more  than  5  Minutes,  an  entire  Circle ;  in  the  Periphery  of  this 
the  Moons  Center  (hall  be  found  at  the  Beginning  and  End  of  the 
Eclipfe. 

Taking  from  the  fame  Scale  the  Semidiameter  of  the  fhadow  40  £  § 

betwixt  your  Compares ,  fet  one  Foot  on  the  Center  c ,  and  with 
the  other  deferibe  the  Semicircle  d  u  b ,  this  {hall  reprefent  half  the 
(hadow. 

From  c  raife  the  Line  c  e  Perpendicular  to  the  Ecliptick  dg ,  and  then 
making  e  e  the  Radius  of  a  Line  of  Chords ,  take  the  Chord  of  05°  41* 
(the  Angle  which  the  Perpendicular  to  the  Moons  way  makes  with  the 
Ecliptick)  and  fetting  it  off  from  e  to  z. ,  draw  the  Line  z.  c ,  this  {hall  be 
the  faid  Perpendicular. 

From  the  Scale  of  Minutes  take  30'^i  betwixt  your  Compares ,  and 
transfer  them  in  the  Line  c  z, ,  from  c  to  m ,  through  m  draw  the  Line 
i  m  f  at  Right-angles  to  *.c,  this  (hall  be  the  Line  of  the  Moons  way, 
and  the  Points  *,f»,  and/,  the  places  of  her  Center  at  the  Beginning , 
Middle,  and  End  of  the  Eclipfe. 

From  the  Center  c  draw  the  Lines  c  i  and  cft  the  Angle  me  l  —  me  f 
formed  hereby  {hall  be  the  Angle  of  Incidence. 
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The  0_CT$J H E  Part II. 


Tm m,df  of  th.e,  EcliP1'?  haPPens  19'  20"  after  3  in  the  Morning, 
the  Moons  horary  Motion  from  the  Earth  is  29'  36":  therefore  in  iJ 
20  her  Motion  from  the  Earth  09-32"  ;  take  therefore  o9'|j  from  the 
Scale  of  Minutes  betwixt  your  Compaffes ,  and  fetting  one  Foot  on  m 
with  the  other  make  a  mark  on  the.Line  of  the  Moons  way  on  the  Left- 

or  in  the'hfornin6  pace  °  tbe  Moons  Center  at  3  hours  after  Midnight, 

Taking  ftom  jic  fame  Scale  20*  the  Moons  hourly  Motion  from  the 
Earth ,  let  it  off  in  the  faid  Line  from  3  on  both  fides ,  it  gives  you  the 
Morning"^  °r  *’  ‘lCC  oP  £^e  M®ons  Center  at  2  and  4.  a  Clock  in  the 

And  if  the  lpaccs  betwixt  thefe  be  divided  into  do  parts,  and  the  Refidue 
of  the  Line  till  it  touch  the  utmoft  Circle  ,  in  the  lame  manner,  the 
Minutes  there  cm  (hall  (hew  the  Beginning  and  End  of  the  Eclipfe. 

*!^u.rc  Have  d iyided  the  Line  of  the  Moons  way  ondy  toeverv 
ro  Minutes,  it  being  fufficient  for  the  Explicarionof  the  Method;  which 
%  more  troublefome  than  a  Calculation ,  and  therefore  (hould 
rather  perfwade the ufc of  the  Pen,  than  the  Compaffes  to  determin  the 
Appearances  of  Lunar  Eclipfes.  Ine 

In  the  Calculation  of  which ,  as  alfo  ef  the  Principal  Phafes  of  the 
bolar  ,  1  rouft  acquaint  my  Header,  that  tho  I  have  employ'd  the  Line  of 
the  Moons  way,  and  that  which  connefls  her  Center  with. the  Center  of 

the  Disk  ,  or  lhadow,  at  their  neareft  diftance,  as  if  they  were  perfeft 
ftreight  Lines,  yet  are  they  really  fmall  Arches  of  great  Circles,  whole 
Cutvities  are  fo  little,  that  their  difference  from  ftreight  Lines  is  im- 

aftogether  inconfidcraMe.™' '  th“tiS  ufinS  them  88  fch> 

rlnhlC  f,lffCrnnCe  0LMc"di.ansJb'twi,xt  anV  places  on  the  Earths 
Globe,  may  be  readily  obtained  by  the  obfervation  of  the  fame  Appea¬ 
rance  of  a  Lunar  Eclipfe,  or  the  Occultation  or  Emerfion  of  the  fame 
spot  from  the  Earths  fhadow  accurately  noted  at  both  places,  for  the 
difference  of  the  obferved  Times  lhall  be  the  difference  of  Meridians 
betwixt  thofe  two  places  m  Time ,  of  which  that  (hall  be  to  the  Eaft  from 

h?h  vr’  ’  o'  ^oted  time  is  the  raoft  fr«m  Noon  :  For  Example 
•tithe  Year  1678,  OOeber  the  19th.  Old-Stile,  the  end  of  a  Lunar  Eclipfe 

ft  iT.Tl"  A?  **  m\,JM^y£ST^'S  Obfervatory  at  Grttjkh 
t?  f  w  Afrernoon  ;  but  at  Paris  at  10"  20';  wherefore  the  dif- 

ihisObfe/  !^e“d/lanSmeIWiXt  tHe  0^r'iw“rieiof  Greemich  and  Farit  by 
WFi,  ,°n  (5Mdbe5'22"  of  Time :  We  obferved  likewife  in  the 
th?  (WP'e  ‘faAthe  Sp°!  Ca  ^  Syf*m"‘r”  by  f feveliue  was  firft  covered  by 

but  its  Occultation  wal 

Noted  at  7  18  28  .whence  the  difference  is  found  onelycy  14",  or2°i6' 

^rCh'^1TdCtern,d  the  diff<,rencc  of  Meridians  betwixt  the 
/  nes  of  Tarts  and  Greenwich ,  hv  comparing  22  fever  a  I  Anrca* 
.^nces  carefully  obferved  in  the  fame  Eclipfe  at  both  places.  PF  ' 


5edt.  8. 


7J 


of  the  S-PHER  E. 

As  by  Lunar  Eclipfes,  fo  alfo  by  the  Eclipfes  of  Jupiter*  Satellits,  the 
difference  of  the  obferved  Moments  of  the  Occultation  or  Emerfion  of  a 
Satellit  from  his  fhadow  noted  carefully  in  two  diftant  places  will  be  the 
difference  of  Meridians  betwixt  thofe  two  places  in  Time  *,  But  I  cannot 
hope  that  this  Method  (hall  prove  of  much  ufc  to  the  Ingenuous  Sea-man , 
becaufe  theOblervations  require  longTelefcopes  which  in  a  Ship  will  hardly 
be  manageable.  Nor  can  we  expett  to  find  the  difference  of  Meridians  by 
one  only  Obfervation  of  a  Satellit  Eclipfe ,  as  we  have  hopes  we  may  by  a 
Lunar,  by  reafon  that  as  yet  the  inequalities  in  their  Motions ,  and  the 
time  required  for  the  Tranfmiflion  of  Light  from  the  Planet  to  our 
Earth  are  unknown  •  Nay  their  Mean  Motions  are  fcarce  fo  exattly  Hated, 
but  that  we  may  juftlyfufpett  them  erroneous-,  Ommitting  thefe  there¬ 
fore,  the  beft  Method  for  thedifeovery  of  the  Longitude  vyill  be  in  my 
opinion  by  the  Moons  jtppulfes  to ,  or  obferved  diflances  from  fixed  Stars , 
upon  which  account  I  would  recommend  the  Improvement  and  Correttion 
of  her  Theory ,  with  the  Dcttrinc  and  Cottfirnttion  of  ^ppulfes,  to  the  Study 
of  the  Ingenuous  Aftronomcr  and  Sea-men. 
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A  Table  of  the  Earths  Mean  Motions ; 
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\  /Table  0/  the  Mean  Motions  of  the  Moon 3  her  Apoge  and  Node . 
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4  5  45  S  445  43)5  42  5  41  5  40(5  39  5  3  |5  37  5  36 


5  45  S  44  5  43  S  ^2  5  4f  5  4-|5  3 
5  44  S_43  5  42  5  "  1  5  4°  5  39iS  3 8 


'5.  36  5..  3  51 


7  5  43  5  43  s  42s  41  5  4C  5  39|5  3V  5  3  7  '5  z6  5  35 

8  5  4;  5  42  5  4i)5  4C  5  39  5  38.5  37  5  35)5  34 

_  9  S_42  5  4Q.S  39  5  38  5  37  5  36  5  3  5)5  34  5  3  3 

10  5  415  4C  5  395  385  37  5  365  35  5  34;5  3  3,5  32 

11  5+  c  5  39  5  385  37jS  365  35  5  34  5  3  ?i5  3  2!5  31 

12  5  35  5  38  5  37  S  36I5  35  5  .3415  3  3  5  32  5  315  30 


A  Table  of  the  time  of  Reduction,  or  betwixt  the  true  6  or  S'  of 
the  Luminaries  ,  and  the  neareft  Approach  of  their  Centers. 
Arg.of  |  Subtract  from  the  time  of  the  true  d  or  (V  in  the  Orbit.  F^rg,  of 
Latitu. ;  ‘  l  he  true  hourly  Motion  of  the  Moon  from  the  Sun.  Latitu. 
%~cT  j  27'  ,  2V/  |  2-/  1  3°T  3 _3  3 3_4j  3  fl~36'  Sif7f  I 


gi\  o  o  oc  o  oc,o  ooo_ooo  coo  000  000  00  o  oc  0  00  gr.^o 

1  o  35b  340  33°  310  300  290  280  270  260  26  29~ 

2  I  10  1  07  1  051  031  OOO  58  O  560  550  530  51  28 

3_  2  45 1 1  41  1  3~  2__34  I_30  I  2-  I_25  i_22  j__i 9  i_  17  27 

4  2  20! 2  152  10  2  05  2  00  I  56  I  531  49  I  45I  42  26 

5  2  55I2  482  422  362  302  252  212  162  122  08  25 

_ 6_  3  29 1 3_2I  3_£4)3_  07  3_co 2_54 2_48  2^43 ' 2_3^  24 

7  4  04I3  54  3  46,3  383  303  23  3  163  i°|3  042  58  23  | 

8  4  38  4  274  17.4  083  59  3  513  43  3  36  3  093  23  22  j 

_ 9_  5  11  4  59  4  48I4  384  284  194  104  02|3  54  3  4-  _ 21  1 

10  5  44  5  3  1  5  J9[S  °7  4  564  46)4  374  28)4  194  21  20  I 

11  6  17  6  03  s  49|5  37  S  25  5  HiS  °3  4  53  4  444  35  19 

12  6  50 '6  346  196  c6  s  53  5_4_iiS  295  1 9iS  094  59J _ i8_ 

Add  to  the  time  of  the  true  d  or  S'  of  the  Sun  and  Moon  in  her  Orbit. 


TABLE  XX. 


A  Table  of  the  Mean  Motions  of  the  Moon  from  the  Sun. 

*cTn  1  he  Mean  j  n  The  Mean  |  ^  The  Mean  ~  M.Motion  [M.Motion 

3  Motion  of  the  j  m-  g*  Motion  of  the.  Motion  of  the  77 - 77 - 

Q3  p  from  the  ©  j 2  -o  i>  from  the  0.  ?  j)  from  the  ©.  °  '  "  0  '  11 


i  c6  23  3 1  29 
1501  04  10  26  3 6 
1581  10  04  05  33 
i6oi  02  17  30  17 

162 1 07  00  55  01 
1641 r  1  14  19  45 
! 66l 03  27  44  29 
168 i c8  11  09  13 

1 70 1  00  24  33  57 
1721  05  07  58  41 
I741  09  21  23  25 
1761  02  04  48  09 

1-781  !o6  18  12  54 
1801)  1 1  01  37  38 
1901 J09  08  41  18 
20011O7  15  44  59 

p  Motion  of  the 
£'  3  D  from  the  O. 


2004  13 
4008  26 
6q!oi  10 
Sojo?  2  3 
ioc'jio  07 
2 CO 08  14 
3OOC6  21 
400:04  28 

50003  05 
6oo(oi  12 
7C0  1 1  79 
800.09  26 

90g!o8  03 
icoc'06  10 
200000  21 
300007  01 


* 

0 

/ 

n 

0+ 

09 

37 

23 

08 

19 

14 

45 

:o 

28 

S2 

07 

_°5 

20 

0 

n- 

57 

10 

00 

18 

20 

02 

09 

55 

42 

.06 

19 

33 

04 

1 1 

1 1 

21 

54 

°3 

20 

59 

17 

CO 

0 

00 

36 

39  1 

00 

10 

14 

01  : 

3  5 

02 

02 

_50  1 

09 

1 1 

40 

13  1 

01 

21 

17 

35  1 

06 

00 

54 

57  1 

IO 

22 

43 

47  1 

03 

02 

21 

10 

07 

1 1 

58 

32  1 

1 1 

21 

35 

54  1 

0+ 

_i_3_ 

24 

44  : 

49  281  § 
U  12  g. 
33  5^1  y 

03  40 
07  21  FeF 
11  01 
14  42  /fyr. 

18  22  A'Ly. 
22  03  June. 
25  43  7 Ay. 
29  24  Aug. 

3  3  04;  Sep. 
36  45  pio. 
I  3  sc  TVo'y. 

50  1  5!  Dec. 


'Motion  of  the 
:D  from  the  ©. 


;co  00  CO  OC 

;oo  17  54  47 
.11  29  15  14 
loo  17  10  02 

OC  22  53  22 
Cl  1 O  48  70 

01  i 6  31  32 

C2  O4  26  l8 

02  21  21  06 
02  28  04  2" 
,c3  1 5  59  14 
;C3  21  42  34 


100  12  Ji  27 
201  24  22  53 
3  01  06  34  20 
401  18  45  47 

502  00  57  13 
602  13  08  40 
702  25  20  07 
803  07  31  3  3 
903  19  43  00 
1004  01  54  27 
1104  14  05  53! 
1204  26  17  2Cj 

1305  08  28  47 
1405  20  40  1  3 
1506  02  51  4c 
1606  15  03  07 

.706  27  14  33 
1807  09  26  00 
1907  21  37  2- 
2008  03  48  53 

21  08  16  CO  20 

22  08  28  II  47 
23O9  IO  23  I3 

09  22  3  f  4c 

25  10  04  46  07 

26  10  16  57  33 
2-10  29  C9  00 
28  II  II  20  27 


3 1)00  17  5+  4 

32,01  Co  06  I 


9-4  34 
1C05  04 
iic,;  35 
1206  05 

1 306  36 
j 1 ,07  06 
1  >!■  7  37 

J  J  i  o  ; 

1/ Oj  38 
18  C9  08 
1909  39 
2C IO  09 


29  3  i  :S  41  47 
57  3216  15  16 
26  3  3  16  45  44 
543417  16  13 
<  23  35  i7  46  42 

-  5436  18  17  10 
2C  37  18  47  3 9 

:  49  38  19  18  07 

-  18  3 9!  1 9  48  36 

I-  4^40  20  19  05 

>  15+120  49  33 
;  43  -1 2,2 1  20  02 

>  1243121  50  31 

>  41  44  2"  20  59 
i  0945  22  51  28 
;  3 +6| 2  3  21  56 

l  0047:23  52  25 
3  3  5  48124  22  54 
?  04 ->9-  4  53  21 


2  1 

10  7o  r  1  51I25  54  19 

22 

11  10  5 c  52)26  24  48 

23 

ii  40  58  53 '->6  55  17 

24 

12  11  27  5  ’27  25  45 

25 

12  4i  55  55*27  56  *3 

26 

13  12  2-j  56  28  26  43 

2?' 

13  42  53  5728  57  11 

28 

14  13  21  58  29  27  40 

IL 

14  43  5°  5v  29  5  8  08 

30 

15  14  19  60  30  28  37 

In  the  Leap-year  add  a  Day  to  the 
Time,  and  a  Days  Motion  to  the 
Motion  Collected. 
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ARITHMETICS  in  SPECIES, 

O  R 

ALGEBRA, 

Teacbeth  an  Zlniverfal  Method  of  Rcfolving 
all  difficult  Qiicftions ,  both  in  Aritbmetick 
and  Geometry. 

CHAP.  I. 

$  i.  Notation . 

-|T^v  Efign  all  Quantities  with  Letters ,  but  when  any  Quantity  it" 
I  taken  more  than  once  >  prefix  its  Number  ,  as  5  n,yc,  &c, 

8  1/  ftands  for  a  taken  five  times,  c  {'even  times,  or lcven  times 

c ,  effic.  And  thei'e  prefixed  Quantities,  whether  Numbers, 
or  Letters,  denoting  fomc  known  Quantities,  arc  called  Coefficients,  or 
Fcllow-fdciors. 

A  2  2,  K 


^  _ Arithmetick  in  Species,  Lib.  IV. 

-2‘ ^Lfrer  have n°prefixtNumber°r  Coefficient,  then  fuch  a  Quan- 
ntv  ftands  for  it  lelf  once,  and  is  underftood  to  have  i  for  its  Prefix  or 
Coefficient. 

3-  All  Quantities  cxprcfled  by  Numbers  (as  in  Vulgar  Arithmetick ^ 
Vra?  ;iny  Letter  or  Char  after  annexed  to  them,  are  called  vAbfoluti 

4-  A  Root  and  the  Powers  refulting  from  the  Root  are  called  Co/tick’ 

Quantities ,  os,  Powers.  JJ  ^ 

v,  5/  The /w/ce,  arc  the  Terms  of  an  Arithmetical  Progreffion  proceeding 
in  the  Natural  Order  of  Numbers,  as  1 ,  2  ,  3  ,  <*c.  as  the  Coficks  go  if 
a  Geometrical ,  from  a  Root  to  a  Square,  and  from  a  Square  to  a  Cube  c H 
6.  The  Sum  of  any  two  Exponents  or  Indices,  is  an  Index  (hewing  what 
Power  will  be  produced  by  the  Multiplication  of  thole  Powers  one  in  ano- 
thc.1 ,  which  anlwcr  to  the  Indices  that  were  added  together. 

7\  Th*  D£™“ of,  anJ  «'•» Indices  fheweth  what  Powe'r  will  be  produ- 

lnd.rriih^  D‘v'f!°?  °fAth?'ePov,’crs  one  by  another,  which  anfwer  to  the 
indices  that  were  lubtrafted. 

PowcrAI1  that  arc  u»dcr  any  Power  arc  called  Parodied  to  the 

9:  SfdilVmaion,  note  all  Schemes  with  the  Capital  or  great  Letters  and 
woik  all  Aigebraal^O^crmons  with  the imall, 

tc.  Numbers  prefer  to  any  Quantity  (hew  how  often  it’s  to  be  taken,  but 
fcMtlfccucaaof  a  Quantity,  then  (hew  a  Power  or  Degree  of  thatQoan- 

of  it'  KC,Siinffi5  lie'onSs  t0  th<:  Qy»"titv  following ,  or  to  rhe  right  hand 
iion  J  .1'  ,l  vluannty  have  no  .Mgr.  bcioic  it,  ’tis  underftood  to  have  the 


12.  C  anti  ties  esprefled  by  Letters  are  cither  Simple  or  Compound 
nnr.de  4  -rift's  are  Inch  as  arc  ciprelfcd  either  by  a  fingle  letter ,  or 
“V  rl;oi  c  joy  net  re.  ,...er  like  Letter,  in  a  Word  ,  as«,  ba  d~c. 

shcnXh  Si gn^Ti  4  J'f&c.  m°  01  m0IC  fimp,C  Qaan-ities  i0Vned  ««e. 

tvery  one  of  thefe  four  Signs  4,  — ,  „,  *,  may  fontetimec  have  refe- 
icnce  to  the  Compound  Quantity  that  followed!  the  Sign,  and  hath  a  Line 


drawn  over  every  Member  <v  as  y  -  r  C,  a ,  b  -  y -fv  ,  ere 

,  Like  Quantities  or  bptcia  are  fuch  which  areexprefled  by  the  fame 
Letters  under  the  lame  Power  ,  as  u  &  « ,  b  &  b  ,  e>  &  e’ 

1 4.  Unlike  Quantities  are  thole  which  are  expreffed  by  different  Letters, 
or  by  the  fame  Letters  under  different  Powers ,  as  a&b,  b>&b\  &c. 


or  ALGEBRA, 


3 


Ghap.  1. 


The 

TA  B  L  E . 

7  6543210 

I2T45678 

Indices: 

128  64  32  16  84  2  0 

a  4  8  16  3  -  64  n« 

CojfPow. 

5t  5L  c  5S.  J  gc 

Oit<?bt. 

AccAqc  Aqq  Ac  Aq  A  o 

A  Aq  Ac  AqqAqcAcc 

Har. 

&c.  naan  aaa  aa  a  o 

a  aa  aaa  &c. 

(V  a'  a*  a*  a?  a*  a  o 

a  a1  aa  a*  o'  a6  a7 

DcsCbar. 

t->  O  ^  TO  O  pa.  > 

in  c  om  j-,  2  cr 

J&  0  s  g  0 

g  &  c  %  g  0 

ji,  00  ~  ^  P  2  r*  — 

£  5  E?  -  p'  5s 

$  5  c  gr.  cr 

’  £  '  &  £  £ 

g;  O  s  a 

Tf  | 

%  *  n 

•  c 

cr 

rs 

The  Signs  for  the  more  jbort  and  quick  e xpr effing 
mrds.  and  Operations  in  Species . 

+■ 

The  Sign  of  Affirmation  or 

: ;  The  Sign  of  Disjunft,  Propor- 

Addition. 

tion,  or  Symbol  of  the  Gol- 

— 

The  Sign  of  Negation  or  Sub- 

den  Rule. 

t  raft  ion.- 

■4-7-  Continual  Proportion.: 

X 

The  Sign  of  Multiplication. 

=  Tfie  Sign  of  Equality. 

The  Sign  of  Involution. 

cp  Greater  than, but  fome  ufe 

CD 

The  Sign  of  Completion. 

“3  Leffer  than,  but  lome  ulc  <Q. 

— r- 

The  Sign  of  Divifion. 

•®  Evolution,  but  fome  ufs  tw.> 

CO 

Signifieth  the  Difference  of 

>fc  The  defeft:  of  a  Degree. 

two  Quantities  is  to  be 

V  The  Radical  Sign ,  or  Sign  of 

taken,  when  it’s  not  known 

Irrationality. 

which  is  the  greater. 

The  Sign  of  an  llniverfalRoot. 

addition. 


WHen  the  Quantities  to  be  added  ,  or  Species  by  which  they  arc 
expreffed,  are  alike,  and  have  like  Signs  •,  firft  add  the  prefixed 
Numbers  together,  and  fet  their  common  Sign  to  the  left  hand  thereof.  But 
if.  the  Signs  be  unlike ,  fubtraft  the  lefifer  prefixed  Number  from  the  greater, 

and.> 


_ _ Jrithmetick  in  Specks ,  Lib  .  IV. 

5?  th«  left  hand  of  the  Remainder, prefix  the  Sign  of  the  Letter  wherein 
he  Excefs  I.eth:  then  to  the  right  hand  of  that  Sum  or  Difference  annex 
the  Letter  or  Letters,  lo  is  this  new  Quantity  the  Sum.  But  when  the  rw,„ 


12^  a  —a  -a  $b  a  3  _5  p  h 

~a  ~~3b  b  -2  —7  5^  Uye 

— .  2 a  2 it  ib  b-\-a  i  *  i2  6fc~Z^e 


i  a.\  b  a-b  a-b  gy_  .w  ^ 

_ili± a~b  a~\~b  b+Zl 


--  I  3  2/2+26  24  —  26 


i  iy-\~^xc-\-2az  b- 


$  3*  Subtracts 


P1/1  change,  01  imagin  to  be  changed,  all  the  Signs  of  the  Quantities 
ubtl  aft,?d, »  rth5n  add  or  into  one  Sum  by  Addition  all  the 
other  t-hT  ’  aS  WC  tr0fe,fl'om;vhich  the  fubdu&ion  was  to  be  made  as  the 

Sfcl lubduM  > and  that  C°llc*-  -  iS  the iiit 


1  4/2 

2  a 

5  a  a 

— in  b 

S 

—  3 

5  — 9  a  5 a  4/? 

3  — 7  a  2  a,  — 34 

b- 
b J 

1  2  33^ 

7  n  a—b 

8 

—  S  “2  0  3  a  7  a 

jH~~  3  4  4* 

_J.:?  11 

? 

5  — 9  A  5  a  44 

~T  ’ 

|‘Kf 

2  1  a  —  b 

a — b 
a — b 

4  |  b 
a  1  b 

4—6  7 +3_y 

*~rb  34^  9— 2.v 

5H-86 
6c-J-  6 

0 

0 

—  26  2.f—  16+3/+2.V  - 

76 

H-*  U’rf-H 

a — b 

a~\~b 

a~b  7-[  -3y 

jc_|_86 

Multi - 


Chap.  1 


or  ALGEBRA, 


$  4.  '^Multiplication. 

FIrft  Multiply  the  prefixt  Numbers  together ,  and  connex  Or  joyn  the 
Product  and  both  or  all  the  Letters  to  be  multiplied  without  any  Signs 
between  them  *,  and  note,  that  if  the  Signs  of  the  Quantities  to  be  multi¬ 
plied  be  alike,  then  the  fign  of  Affirmation  is  to  be  prefixed  to  the  Product  3 
But  if  they  be  unlike,  then  the  Sign  of  Negation. 

Sometimes  in  long  Compounds ,  and  lomc  other  particular  Cafes ,  it’s 
neceflary  to  omit  the  Operation ,  and  joyn  or  let  together  the  Quantities 
with  the  Sign  x  or  hito  between  them ,  drawing  a  conjugating  Line  over 
each  compound  Quantity,  as  a-] -b*r  —  l. 


uz — 2<*e-\~ez  Square. 
a — e 

— a'c-r-zae1 — e 3 
a*— 2ale-\-.aez 

a* — 5aze-]~3acl — e 5  Cube. 


d’-\'2ae-*-ez  Square 

_  a4-e 

axeJrzaelJre> 

a’~\-~2ale-\-aex 

Cube, 


Hence  may  be  noted ,  that  the  Powers  of  a  Refidual  Root  differ  from 
the  like  Powers  from  a  Binomial  only  in  Sign  ,  and  that  in  each  Power  of  a 
Refidual  the  Signs  prefixt  to  the  parts  of  the  Power  are  alternately  -j-  and  — 
viz.,  the  firft  -)  the  fecond  —  ch<>.  Farther,  that  all  the  parts  or  Members 
of  any  Power  railed  from  a  Binomial  or  Refidual  Root, taken  together  without 
unity  are  in  continual  Proportion. 

Again  we  may  note ,  that  admitting  a  and  e  to  be  the  two  parts  of  a 
Line  or  Number,  the  Sum  of  the  Squares  of  the  laid  two  parts,  more 
the  double  Reftangle  ,  is  equal  to  the  Square  of  the  whole  Number }  But 
the  Sum  of  the  Squares  of  the  laid  parts,  lei's  the  double  ReOangle ,  equals 
the  Square  of  the  Difference  of  thole  parts. 

The  Difference  of  the  Squares  of  the  laid  parts  equals  the  Produft  of 
their  Sum  and  Difference.  The  fquare  of  their  Difference  taken  from  the 
Sum  of  their  Squares,  the  Remainder  lhall  be  the  double  Reffangle  -,  or  thus, 
the  double  Reftangle,  more  the  Square  of  the  Difference,  is  equal  to  the 
Sum  of  their  Squares.  The  Square  of  the  Difference,  lets  the  Quadruple 
Re£f  angle,  is  equal  to  the  Square  of  their  Sum. 

-The  -Product  of  the  Difference  and  Sum  added  to  twice  the  Re&angle 
more  the  double  Square  of  the  Idler,  makes  the  Square  of  their  Sum.  The 
Square  of  the  Sum,  Ids  the  Difference  of  the  Squares,  equals  the  double 
Redangle,  more  the  double  Square  of  the  leffer  Number. 

The  Square  of  the  Sum,  Ids  the  double  Redtangle,  equals  the  Sum  of 
the  Squares. 


*A  T«ble 


Chap  I. 


or  ALGEBRA. 


7 


L/f  T able  of  Powers  made  by  the  former  method  of  CMulupilcAtion, 
md  may  thereby  be  continued  At  pleasure. 


without  continual  multiplication. 


up  every  two  Numbers  above  for  middle  or  Intermediats 


•  i  5‘:r  i  6  if1  j 

r{  V 

1  1  c  J 

or  Rend  jal  Root  may  be 

thus  railed 

Sec  down  all  tne  Parouscul 

Degrees  un- 

of  the  Root,  then  5 oyn  the 

in  together. 

Table  ,  which  is  made  ar.d  c 

ontinued  by 

r  fide  in  form  of  a  Ti  iangie , 

and  adding 

Z_ljA 

/  4  6  3  \ 

/  5  !C  IQ  <). 

/  6  15  20  15  6  \- 

hji  35  35  -1  t\ 

/S  2$  56  70  <56  28  8\ 


£  5.  The  Compofition  or  Genefis  of  Powers  in  Numbers  from  a 
Binomial  Root. 

SEt  the  Numbers  of  the  given  Root  fomuch  diftant ,  that  there  may  be 
room  for  the  Redangles-,  then  take  the  firft  Number  to  the  left-hand 
lor  4,  and  the  next  to  it  for  c,  and  work  according  to  the  Table  for  that 
Power-,  fetting  down  all  the  Parts  in  their  due  places,  add  them,  and  the 
Sum  is  the  Power  of  them  two  Figures ;  then  take  the  two  left-hand  Figures 

T  *2?  ,^00t  ^or  a>  ftnc*  t^lc  n^xt  for  e,  and  work  according  to  the  tenor  of 
the  Table,  a ire. 

c  ^  ©-3 
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^  3*  6»  41 _ 3J _ 5 _ 

2 1 6*  . . .  } 

432  . .  J  $  az  e 

288.  3  a  ez 

_|_64| _ 

262I144;... 

3,686'4 . 3  a*  e 

j  1728  .  ..  .  zae- 

'  2-  e> 

265  847  707  ...  c, l3 
620  173  5  . .  3  V  e 
482  2^  .3  tie" 

125  e 

266|468  ;62  8-5 _  The  Cube  defircd. 

$  6.  D  ivijion, 

Division  undoth  that  which  Multiplication  compofcth  or  doth  Therefore 
take  fuch  a  Quantity  for  the  Quotient, as  being  multiplied  by  the  Divifor, 
theProdua  may  equal  the  Dividend*,  which  is  done  by  obferving  the  order 
u  ™!,t.IJPllcatlon »  and  conficlering  whether  the  Dividend  be  compoled  of 
tbc  Divilor  for  one  Faftor ;  for  then  the  other  (hall  be  the  Quotient :  And 
note,  that  if  the  Signs  of  the  Divifor  and  Dividend  be  unlike ,  the  Quotient 
will  be  negative ;  but  if  like,  the  Quotient  will  be  affirmative.  If  the  Divi¬ 
dend  be  not  lo  compoled ,  then  fet  the  Dividend  over  the  Divifor  in  form  of  a 
-mftion. 


ALGEBRA. 


b)  ba  (4  341)  6al  (24  4*)  a7  ( a 4  a )  cie  (e 

4*)  da*  (da  b)  ay  (y  —  yb)  9b  (-;  2.b—y) 


a—e )  bn— be  (b  c )  be -\- c  (b  7-  1  C“r*jO  -e'y  ( e 1 

4)  (*+*  Sr?)  ty— ?  —  $b')  irbl—syb'  (r~rb- \-y 

*.b  *  yb 


a — y)  &4— 4r  (£~r  7—^)  rxy>-\-r'y— 2r5  (r/4-r* 

&4-ty  r*y—ry'  _ 


0-J-7 — nr 

ry — nr 


r3y — r'y — zri 
ry —  —  rs 
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JC&  2^2  *$»  *>»:.  «£• 


llllfllfl 


CHAP.  II. 

fractions. 


1  i't?t  tin  lt.lt  *  '  ‘ 
■rr  it  to  be  ex- 
'rt/lrf  ¥rd.:i- 


§  I.  abbreviation. 


■f  the  Numerator  and  Denominator  be  both  Simple  Quantities 
•a  ac  out  all  the  Letters  that  arc  alike,  both  in  the  Numerator,  am 


ivcnomiriator ,  abbi 
Vulgar  Arithmetick, 


tor,  abbreviating  the  prefist  Numbers  (if  any)  as  in 


a  i>  )•  by  b  y  ft  r  .  b 

~r~  la.  -7-  — —  Li  — 

tidy  dy  ynr  ‘  r 


*•  777 

L  1  4'**' 


j  2  a  b  -)-  8  a  y  lb-\-iy 
.1 6az.  ta-  “7T~ 


2.  If  the  Numerator  and  Denominator  be  Compound  Quantities ,  find  ; 
Quantity  which  will  divide  both  the  Numerator  and  Denominator  withou; 
leaving  any  Remains,  by  which  Quar.  Ly  abridge  the  Fraaion given. 


he  common  Divil.br ,  by  which  the 


Fraction  being  abridged  bee 


Chap.  2. 


or  ALGEBRA. 


$  2,  Reduction, 

I*  'TpO  Reduce  an  Integer  to  a  Fraction  of  a  given  Denomination  , 
A  multiply  the  Integer  and  given  Denominator  together,  for  a 
new  Numerator,  which  being  let  over  the  Denominator,  (ball  form  a  Fraaion 
defired. 

£  reduced  to  the  Denominator  v.  fit.  — . 

J  y 

r  4*/  reduced  to  the  Denominator  b  is  — 

b 

2.  To  find  the  fmalleft  Quantity  that  can  be  divided  by  two  or  more  given 
Quantities  feverally  without  a  Remainder. 

If  the  given  Quantities  be  in  their  Icaft  Terms,  multiply  them  together, 
and  that  Produft  is  the  Quantity  that  will  anfwer  the  demand. 

But  if  they  be  not  in  their  leaft  Terms ,  reduce  them  (by  abbreviation) 
to  their  leaft  Terras ,  and  letting  them  Fraftion-wife  multiply  crols ,  and 
that  Produft  is  the  Quantity  fought. 

3 .  To  Reduce  Integers  and  Fractions  to  Improper  Fractions ,  multiply  the 
Integral  Parts  by  the  Denominator  of  the  Fraaion,  and  to  the  Sum  add  the 
Numerator ,  which  Sum  is  the  new  Numerator. 


4.  To  reduce  an  Improper  Fraaion  to  an  Integer  and  Fraaion  ,  divide  the 
Numerator  by  the  Denominator  3  thus; 


%.  Torediice  Fraaions  of  divers  Denominations  to  one  Denomination. 
Multiply  the  Numerator  of  each  Fraaion  into  all  the  Denominators, 
except  its  own, To  the  Produas  made  by  that  continual  Multiplication  fhatl  be 
new  Numerators,  and  multiply  all  the  Denominators  together  fora  new 
Denominator. 

tic  hr  .re  b' r 

and  —  reduced  ,  make  -/7- -  ,  y—. 
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£  3.  addition  and  Subtraction  of  Fractions. 

'fF  the  Fractions  be  of  one  Denomination,  add  or  fubtraft  their  Nume- 
1  rators ,  and  fet  the  Sum  or  Remains  as  a  new  Numerator  over  the  Com¬ 
mon  Denominator  •,  but  if  they  be  of  divers  Denominations,  reduce  then 
firft  to  one  Denomination,  and  then  add  or  fubtraft  them. 

.  . .  lly  sr  .  ,  ,  tky  srx  ,  tlly-^sr* 

Add  ~f  to  y  ,  reduced  they  are  — - ,  and  the  Sum— — — 

_  .  hr  — -a  r  ry  y  ,  ,  ,  2  bzr  —  zb  a  r' y  f 

Take  -  j  from  —p  ,  reduced  they  are  - -  Tbf  and 

,  r"  y  f — ■  lb*  r-\-  2b  a 

the  Difference  — - - . 


^  4.  (Multiplication  of  Fractions. 

Multiply  the  Numerators  together  for  a  new  Numerator ,  and  the 
Denominators  for  a  new  Denominator ,  which  new  Fra&ion  (hall  be 
the  Product. 


Mult,  a  by 


ProduU 


by  ~  Produft  ^ 


Mult.  Yy  by 


\  5.  Divifion. 

Multiply  crofs-wife  the  Numerator  of  the  Divifor  by  the  Denominator 
of  the  Dividend  for  a  new  Denominator,  and  the  Numerator  of  the 
Dividend  by  the  Denominator  of  the  Divifor  for  a  new  Numerator  •,  but 
when  the  Fractions  are  of  the  fame  Denomination ,  divide  the  Numerators* 
by  each  other ,  carting  away  the  Denominators. 

L\  l  f:  n  i  (12  2s)  l  tie  ^  rl  C— 

a  /  a  \b  2  J  z.-  3/  y  Tz  y  1 '  a  \q  a 

I4’'*  , „  u  ( vsk  fL—r\  £. i  f  in'. h. _ 

yj  \  «b  5 y  J  r-f  \fr  —  r— p  -\-fr 

CHAP. 


or  ALGEBRA. 
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CHAP.  III. 

Evolution,  or  Extraction  of  foots  of  Simple  Species. 


Divide  the  Index  of  the  Quantity ,  out  of  which  the  Extrattion 
is  to  be  made ,  by  the  Index  of  the  Power  to  be  Extracted  3 
and  the  Quotient  is  the  Index  of  the  Rooty  as  to  Extraft  the 
Square  Root  of  a  Quantity,  divide  the  Index  by  23  if  the 
Cube  Root ,  by  3  ,  &c.  and  deal  with  the  prefixt  Numbers  as  in  Vulgar 
Arithmetick.  But  if  the  Root  cannot  be  Extracted  ,  prefix  to  the  Quantity 
out  of  which  the  Extraction  was  to  be  made,  they',  with  the  Index  of  the 
Power  before  it ,  hence  arifeth  Surds. 

To  extraft  a  Root  out  of  a  Fraction,  firft  Extrafl  the  Root  of  the  Nume¬ 
rator,  and  then  of  the  Denominator,  which  new  Fraction  is  the  Root  cle¬ 
ared.  But  if  the  intended  Root  cannot  be  extracted  out  of  cither  Nume¬ 
rator  or  Denominator,  prefix  the  Radical  Sign. 


I  j 

a*  216c5  364^ 

...  (. iLb 

W  e.b'  — 

i  ^  2 

2 

ax  v'2i6c3  6y 

9£  V2#/  *b  ~ 

I  3 

3 

V(3  V4  6c  ^(3)36/ 

2/  \T3)ab'  v'Cs)” 

I  4§>4 

4 

a  ^(4)2 16c’  y/6y 

3  Tg  V(4 Wff  Tab  .v/(4)^: 

$  it;  The- 
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i  1 1  rhe  ^  Extraction  of  Roots  out  of  Numbers. 

DlfWnguifn  the  given  Number  with  Points ,  according  to  the  c 

Means  or  Rectangles,  between  the  two  Diagonal  Powers  huh  J 
men  out  °  theFiguresof  thefirft  Point,  or  firS  let  of  ^fT§u  ^ 
the  left  hand  ,  take  the  greateft  Root  of  the  kind  to  be  Exerted  rh^  ‘  ■ 

diem,  which  Root  call  a ,  then  a  being  rightly  ordered  accor  h'r^r 
Table,  makes  a  Divifor,  by  which  divide , and \he 
Figure  ot  the  Root  c;  i o  n  and  c  rightly  compoled  according  to  the  ^abhf 
produce  the  Sum  to  be  iubtracted,  or  Gnomon.  Then  to  find  ' 

Figure  ot  the  Root,  take  the  two  Figures  of  the  Root  ah-eadv ft  “1?her 
new  Value  of  a  ,  which  compoled  according  to  the  Table,  make  -inf 
uloi ,  by  which  divide,  and  the  Quotient  is  a  new  Value  of  c  •  lvh-*‘i  j 
c  ordered  according  to  the  Table,  make  the  Gnomon  or  4/’>  i, 

mull  be  iubtratted.  Then  take  the  three  Flares  of  1  R  ?  ’  ^ 
found  toranewValueof  *,  which compofcinS a SivL^ 

It  the  Number  doth  not  divide  off,  but  fomethin®  re-m^ 

-Juccuto 


6 

82  11 

I5p-6i2 

_  4 

\ti: 

2 

82 

;RefoJ. 

i+- 

;2 a  Divifor. 

2 

4  • 

2  Cl  C 

36 

c' 

2 

76 

jAblat. 

6  73 

jRclbl. 

2.z  Divifor. 

5  2- 

lac 

i 

e'~ 

.  Ablat. 

-111 

1 5  Rei’olv. 

>2 

2  .  Divifor. 

I  jO  J. 

1  ; 

4  .  l  .iC 

-i  e 

H:  Ablat. 

— i 

- 1  ~ 

— ! - - 

^5  6:4(15 

_s  tr 

7  62  5jReiblvend. 

12  ••3  a~ 

1  6.1;  a 

2  i  2,6  .Divifor. 

6  o  .  .'3  ue 
ijjo  .\i  ae" 

1 1 2$\ei 

7  625Subducend. 


■0  4- 


Chap  i.  or  ALGEBRA. 


3  95^S| 

6 871 (141 

1 

2 

9525 

Refol. 

4  . .. 

4  a 3 

6.. 

6 

4. 

4<j 

4640 

Divifor.  - 

1 

6  ... 

343? 

9  6  •  • 

256  . 

4<*c3 

256 

d 

2 

8416 

Subducend. 

1 109 

16871  Refol. 

1097 

;6  . .  .  4^} 

1 1 

76  . . 6^ 

56  .4 a 

1 1 09 

416  .Divifor. 

1097 

6  . . .  4^c  i 

11 

76  .  .  6rfze* 

56 . 4*ze3 

1  c5 

1 109 

4161  Subdue. 

27 10  Rem. 

$  2.  Surds. 

ALL  Quantities  that  have  not  a  Radical  Sign  prefixt  are  called  Rational, 
whether  they  be  Integers  or  Fractions ;  but  if  any  Root  be  defired  out 
of  any  Quantity,  and  cannot  be  Extracted  perfeftly,  that  Quantity  is 
called  Surd ,  ana  hath  the  Sign  of  the  defired  Root  prefixt. 


G 


CHAP, 
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CHAP.  IV. 

E  (l^H  A  T  l  0  N. 


b  i.  otfrz  Equation  is  a  mutual  comparing  of  equal 
Quantities ,  or  Things. 

WHen  a  Queftion  is  propounded ,  in  the  firft  place  the 
meaning  of  it  muft  be  clearly  comprehended  ;  which 
that  you  may  do,  when  any  Arithmetical  Queftion 
(  wherein  Numbers  are  mixt  or  confounded  with  mate- 
■HJ  things,  as  Men,  Money,  Time,  &c.)  is  propounded,  feparatc  the 
:ame  from  fuch  things,  and  fee  how  it  will  (land,  or  be  propounded  in  the 
pure  confide  ration  of  Numbers. 

2.  Then  clelign ,  note,  or  exprefs  all  the  Quantities  in  the  Queftion , 
as  well  unknown  as  known,  with  Letters-,  the  known  with  great  Letters,  and 
.die  unknown  with  fmall ;  or  the  known  with  the  Letters  in  the  firft  part  of 
the  Alphabet,  and  the  unknown  with  thofe  of  the  Latter  end ,  a sYZ,  6  c. 
forming  them  into  Equations ;  (  but  when  divers  Quantities  are  granted  to 
be  equal ,  they  may  be  exprefled  by  the  la.v.c  Letter * '  which  Equations  muft 
be  ordered  ,  difpolcd  ,  and  moulded  ,  according  to  the  import  of  the  Pro¬ 
blem  or  Queftion ,  ’till  all  the  unknown  Quantities  van ifh  bur  one. 

3-  And  note,  that  (in  a  Queftion  fo  ftated )  if  the  unknown  Symbols 
or  Letters  be  more  than  the  number  of  Equations,  not  mutually  depending 
upon  one  another ,  the  Queftion  is  not  fully  limited  ,  but  is  capable  of  innu¬ 
merable  Anfwers.  A  Problem  hath  a  certain  determinanlc  number  of  An- 
Iwers,  when  the  Equations,  no  ways  depending  one  upon  another,  are  as 
many  juft  as  the  Quantities  unknown  or  fought. 

To  preferibe  Rules  which  may  hold  in  all  cafes,  for  the  taaoig  off  all  the 
unknown  Quantities  but  one ,  is  a  difficult,  if  not  impcinoic,  work:,  yet 
here  (hall,  be  inferted  three  Rules,  which  are  fo  comprehcnfive ,  that 

few 


or  ALGEBRA. 


x7 


Chap.  4. 


few  Queftionswill  fall  without  them,  and  thofe  that  do, an  Ingenious perfon 
will  foon  difeover  the  way  to  proceed  by  their  due  intermixture. 


‘\7\yTHen  the  fame  Quantity  is  found  in  two  feveral  Equations,  with. 
V  V  equal  prefixes ,  if  their  Signs  be  like  fubtraft  them,  but  if  un¬ 
like  add  them. 


Rule  1 1. 

■^TXT’Hcn  the  fame  Quantity  is  found  in  two  feveral  Equations 
V  V  with  unequal  prefixes  multiply  the  firft  Equation  by  the  pre¬ 
fix  ,  to  the  faid  Quantity  in  the  fccond  Equation ,  and  the  fecond  Equation 
by  the  prefix  to  the  laid  Quantity  in  the  firft  j  then  will  the  prefixes  tc 
the  faid  Quantity  be  the  lame  in  both  Equations,  and  fo  fall  under  the 
firft  Rule,  for  farther  clearing.  Laftly,  if  there  be  more  fuch  Equations  by 
repeating  the  former  work ;  cxpell  the  lame  Quantity  out  of  them  alfo. 


Rule  III. 

IF  neither  of  the  two  Rules  above  will  take  place,  by  Chap.  4.  $  2.  fol¬ 
lowing  ,  bring  the  Quantity  you  firft  intended  to  banilh  to  one  fide  ot 
the  firft  Equation  alone ,  making  the  Equation  {land  between  it  and  the 
other  \  then  in  the  place  of  that  Quantity  fubftitute  its  equal,  through  all  the 
Equations,  fo  fhall  they  be  cleared  of  that  •,  afterwards  bring  by  Tranfpofition 
a  fecond  Letter  to  {land  alone  on  one  fide  of  one  of  the  Equations  as  before, 
fubftituting  the  other  fide  of  that  Equation  every  were,  throughout  all  the 
other  Equations,  in  the  Room  of  this  feeond  Letter  to  be  taken  away, 
fo  proceeding  with  the  third,  fourth  6c.  till  all  the  unknown  be  taken  away, 
lave  one. 

Then  for  as  much  as  every  Problem  when  thus  brought  to  one  finglc  Equa¬ 
tion,  hath  yet  the  known  Quantities  interwoven  or  mixed  with  that  un¬ 
known  \  the  next  work  will  be  to  clear  it  of  all  fuperflunus  Quantities  ,  and 
to  feparatc  the  known,  from  the  unknown,  (keeping  ft  ill  an  Equality)  that 
at  length  the  Equation  may  remain  in  the  ieweft  and  Tuple  ft  tenues,  ir. 
ordered,  that  the  known  Quantities  rnav  make  one  fide  of  the  Equation 
and  the  unknown  the  other  ,  which  Operation  fits  the  Equation  for  Ren. 
lution,  and  is  called  Reduction, 
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\  7  \ /Hen  known  Quantities  be  joynecl  or  linked  with  unknown  ,  in  one 
V  V  fide  of  an  Equation ,  transfer  Terms  from  one  fide  of  the  Equa¬ 
tions  to  the  other ,  changing  their  Signs.  This  Operation  it  felf  is  called 
Tranfpofition. 


i  DA-DC=jf+  b2+DB-\-dc  h  acJLRC=n 

1— A  2  DA —  DC — A1  —  b'~  -\-DB-\-dc  i~ac  2  RC~  n  — 

2—  DB  3  DA— DC — A1 — DB~  b2  A-dc 


j  i  a* — i/$rB2=zry — A'. 

- A 1  2  A*-\-ai-x/5B2=ry. 
-a*  3  A1 — ^rB2=yy — a\ 


|  I 

j  ~*~rr. 

i — A2  2  \yl 4-Al=rr. 
|  2  — y1  3)4 A-—rr—y\ 


3.  ty  ^Multiplication. 

T  F  the  Quantity  fought,  or  any  Degree  or  Power  thereof  be  in  a  Fraftion, 
x  reduce,  as  in  Reduction  of  Fraftions  (  viz.,  by  crofs  multiplying  )  the 
parts  thereof  to  one  Denomination  ;  that  omitting  that  common  Denomina¬ 
tor,  the  Equation  may  be  expreffed  by.the  Numerators  only. 


Dl 

_  ~a — r 

1 

I  y  a — r  2  eP—ar—D'. 

1  y  b  2  , 

I 

|  c  n  1 

1  *  r.c  2>itmv=B*C. 

1 

1  ye'-nc-tN''  2  < 

1  clear  an  E-  When  there  is  an  Equation  between  Homogeneal  Surds ,  cad  away  the 
'S  RadicaI  Slgn  ’  iincl  !etthe  Equation  ftand  in  Rational  Quantities. 


When 
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When  one  part  of  an  Equation  is  a  Surd  Quantity  ,  and  the  other  a  Ra¬ 
tional  ,  multiply  the  Rational  part  either  Quadraticly  ,  or  Cubkly ,  &c. 
according  to  the  Index  of  the  Radical  Sign  ,  and  caft  away  the  Radical  Sign 
from  the  other  part. 


1 

*  2  2  b2-\-lbr^rl=re. 


v  •  ac — n~c 
ac — n~c2. 


4.  By  Divifion. 

IF  the  known  Quantity  be  found  in  each  Member  of  an  Equation ,  divide 
the  whole  Equation  by  the  lead  Degree  of  the  unknown  Quantity, 
which  fhall  clear  one  Member  or  Term  thereof  from  the  unknown 
Quantity. 


1  Ba* — 1  5  Ra—A 
1  — r  a  2  Ba —  1 5  R=  1 . 


^4-Xt  %-cu 


If  the  higheft  Power  of  the  unknown  Quantity  be  multiplied  in  a  known, 
divide  the  Equation  by  that  known  Quantity,  thereby  clearing  the  higheft 
Power  of  the  unknow  from  all  the  known  Quantities. 


1  Bai — 3  Razz 

zN. 

1 

iRa 

N 

2  *1 — T  = 

B' 

I  —5  2 

£  5.  To  convert  {Analogies  into  Equations. 

IF  four  Quantities  be  Proportional ,  the  Produft  of  the  Extreams  is  equal  ^  1 7  e  6, 
to  the  Producl  of  the  Means. 

If  three  Quantities  be  Proportional,  the  Product  of  the  Extreams  is  equal  l9>  20  e  7 
tothe  Square  of  the  Mean. 


1  7  .  a  ::  b 
ab 

7  x  —  2  ab 

a  x  b  1  ab 
2,3  4  ab  —  nb 


1  a  .  b  ::  c  .  d 

2  ad 

3  be 

4I  ad— be 


ar-  d 

bye 
2,  3 


S  *  4 
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1  *4 

2  x  3 
6,  7 


1 1  n 

3  I  d 

4  'y 

%  \n  .  r  : :  at  .  y 

6  \  ny 

7  rd 

S' 


k  6.  To  convert  Equations  into  Analogies . 

IF  the  Reftangle  of  two  Quantities  be  equal  to  theReftangle  or  Product 
of  two  other-,  lay,  <±As  either  of  the  Favors  in  one  fide  of  the  Equa. 
tion  ,  Is  to  either  of  the  Fa&ors  in  the  other  part:  5<?  is  the  other  Faftoi 
2R  the  laft  part ,  To  the  other  Fa&or  in  the  firft  part. 


1  btt~  aft  rl—^ny 

2  b  .  n  :  :  a  .  a  .  r  .  -n  \  \  y  .  I 


$  7*  The  Order  in  which  tho ft  Reductions  are  to  be  u fed, 
in  Clearing  and  Trimming  an  Equation. 

i .  T  F  there  be  any  Fra&ons  in  an  Equation ,  let  them  be  cleared  of  their 
Denominators  by  $  3.  Chap.  4.  alio  by  the  lame  ,  let  the  Surd  Cha¬ 
racter  be  taken  away ,  if  there  be  any. 

2.  If  the  unknown  Quantity  be  found  in  all  the  Terms ,  you  mull  clear  as 
many  of  the  Terms  of  it  as  may  be,  by  $  4.  Chap.  4.  but  if  all  the  Tenusmay 
ne  cleared,  that  Equation  is  Identical  and  vam,  and  may  be  refolved  by  any 
Mumber  whatever.  . 

3  •  If  fevcral  like  terms  be  diftributed,  let  them  he  gathered  into  one  Term 
by  the  prefrription  of  their  Signs  and  known  Fattors  ,  placing  the  higheft 
I  ower  of  the  unknown  Quantity  firft  (  mod  finifterly  )  and  the  reft  of  the 
mfenour  Powers,  or  Parodical  Degrees,  fuccecding  ip  their  order,  the 
Anfolutepoflefling  the  other  tide  of  the  Equation,  by  $2.  Chap.  4. 

,  4  !!  thcrc  !',c  a  knovvn  Factor  in  the  now  firft  Term  ,  or  higheft  Power  of 
tor.  unknown,  let  it  be  cleared  by  $  4.  Chap.  4. 

Equations  thus  cleared  and  reduced  are  either  Pure  and  Simple,  or  Ad- 
fefted  and  Compound. 

Pure  and  Simple  Equations  arc  fuch  whofe  unknown  part  or  fide  is  a  Simple 
Root  or  Power.  1 2 

An  Adicfted,  or  Compound  Equation ,  is  that  wherein  there  are  two  or 
more  dimming  Degrees  or  Powers  of  the  unknown  Quantity 

CHAP. 


Arithmetick  in  Species ,  Lib.  IV. 

.  3-  The  Sum  of  two  Numbers  S,  84  and  their  Difference  D,  39  •  what^~ 
the  Numbers?  1,1 


a  =  ? 

2  ] 

y-l-^-s 

y  —  Z.—D 

II II 

tJs 

1+2 

3 

iy=D4-S 

jDH-S 

2_y  =  i23 

3— fi 

4 

>=-r- 

y~6i\. 

1  —  2 

5 

2Z.—S—D 

2^  =  4* 

5-M  j 

6  1 

2  * 

II 

4.  The  Sum  of  two  Numbers  S  (9)  and  quintuple  produft  c  P  (100') 
given,  to  find  the  Numbers  ?  >  v  ; 

y ;  1  TK=S 

^ _  2  5^—5^  5^=100 

2  *  5  3  yz—P  yz.— 20 

ixy  +  4-^  =  9  y 

4- 3  5  y  —Sy — P  y'=9y-2Jo 

5- r  6  Sy-?=P.  9 y-f  =zzo 

Which  happening  to  be  an  adfefted  Equation,  the  Solution  muft  be 
omitted  till  a  fit  place. 


5.  There  be  two  Numbers  whofe  difference  is  D  7,  with  this  property, 
that  if  the  Icffcr  be  multiplied  by  B  2,  and  C  (3)  added  to  the  Product,  the 
Sum  may  equal  the  greater  multiplied  by  F  6  and  Vi  added  to  that  Produtt ? 
what  be  the  Numbers  ? 


y-? 

Z-? 

' 

1  y  —  z.-=D 

2  zB-t-C—yF-hT 

b— ^=7 

2^4-3=6y-|- 1 

3*F 

2  iz/Z/fr 

5- ^ 

6— C 

7~B-T  j 

3  y~D- \-z. 

4  FD-\-Fz 

5  z.B-\-C-FD*\~Fz.-\-r 

6  z.B-Fz.+C=FD-\-r 

7  C 

P-F  * 

J” 7-*-^ 

4-2 

2z-T*  3  =43^-62, 

3  —  43  ~t~  4.Z 

3 — 43  — — 40 

=*2=-io=*J 

4 

H  ^—1)  I 
9*P  1 

2  ahtcr  j 
1 1  yF  | 
il—C-i-BD  J 

1 

9  y  —  D-z. 

10  By—BD 

11  By-BD^rC-yF-y-r 

12  By—yF—BD-\-C-r 

13  By-Fy—  V-\  BB—C 

V-\-BD—C 

i+y—*  P— 

y—1—z 

2y — 14 

2y — 1  1  — 67-t-i 

2y  —  6y — 1 1  —  i 
—47=12 

y=1~=-3  ? 
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Euclid’s  Elements. 

DEFINITION  S', 


i-  A  ‘Point  is  that  which  hath  no  Parts. 

/\  2.  A  Line  is  length  without  breadth. 

/  \  3*  The  ends,  or  limits  of  a  Line  ,  are  Points. 

4*  A  Right-Line  is  that  which  lieth  evenly  between  its 
terminating  Points. 


5.  A  Superficies  is  that  which  hath  only  length  and  breadth. 

6.  The  extreams,  or  limits  of  a  Superficies ,  are  Lines. 

7.  A  Plain-Superficies  is  that  which  lieth  evenly  betwixt  its  Lines. 

B.  A  ‘Plain- Angle  is  the  Inclination  of  two  Lines  one  to  the  other,  the 
one  touching  the  other  in  the  fame  Plain ,  yet  not  lying  in  the  fame  .  ftrait 


9.  If  the  Lines  which  contain  the  Angle  be  Right-Lines , 
Right-lined  Angle. 

D  2 


it  is  tailed  a 
10. 'When 
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10.  When  a  Right-Line  AB  {landing  on  a  Right-Line  C  D,  makes  the 
Angles  on  either  fide  thereof,  viz..  zABC,  A  B  D,  equal,  then  they 
are  Right- Angles  and  the  Right-Line  A  B  which  ftandeth  upon  the  other  is 
a  Perpendicular  to  that  on  which  it  {lands,  C  D.  The  mark  for  the  Perpen¬ 
dicular  is  -1-,  and  fora  Right-angle  L. 

An  tAngk  is  marked  %>mm'only  either  with  one  Letter  ,  which  is  fet 
at  the  Angular  Point,  or  with  three*,  the  middlcmoft  whereof  (hews  the 
Angular  Point*,  and  the  other  Letters  the  Lines  that  make  that  Angle  :  As 
the  Angle  which  the  Right-Lines  AB,  CB ,  make  at  B,  is  called  CBA. , 
or  ABC,  or  B,  omitting  the  Letters  A  and  C. 

1 1.  An  Obtufe- Angle  is  that  which  is  greater  than  a  Right- Angle, as  FBC. 

12.  An  tA  cute- Angle  is  that  which  is  Iefs  than  a  Right-Angle,  as 
EB  D}  and  its  Character  {hall  be  Z,  which  is  alfoufed  for  the  word  Angle , 
when  the  kind  is  undetermined. 

13.  A  Limit ,  or  Term  ,  is  the  end  of  anything. 

14-  A  Figure  is  that  which  is  contained  under  one  or  more  Terms. 

15.  A  Circle  is  a  plain  Figure  contained  under  one  Line ,  which  is  called 
a  Circumference ,  unto  which  all  the  Lines  DA ,  D  By  DCy  drawn  from  one 
Point  within  the  Figure,  are  equal  one  to  the  other. 

16.  And  that  Point  is  called  the  Center  of  the  Circle ,  the  CharaJler  for  a 
Circle  is  O. 

17.  A  Diameter  of  a  Circle  is  a  Right-Line  AB,  drawn  through  the 
Center  thereof  D ,  and  terminated  on  cither  fide  by  the  Circumference  A 
and  B ,  and  it  divides  the  Circle  into  two  equal  parts. 

1 8 .  A  Semicircle  is  a  Figure  contained  under  the  Diameter  A  B ,  and  that 
part  of  the  Circumference  ADB  y  which  is  cut  off  by  the  Diameter. 

1 9.  Right-lined  Figures  are  fuch  as  are  contained  under  Right  Lines. 

2c.  Three  Sided,  or  Trilateral  Figures  are  fuch  as  arc  contained  under 
three  Right-Lines. 

21.  F our  Sided,  or  Quadrilateral  Figures  ,  are  fuch  as  are  contained  un¬ 
der  four  Right-Lines. 

22.  Many  Sided  Figures ,  or  Multilaterals ,  are  fuch  as  are  contained 
under  more  Right-Lines  than  four. 

23.  Of  Trilateral  Figures ,  that  is  an  Equilateral  Ay  which  hath  three 
equal  Sides ,  as  the  A  A. 

24.  An  Ifofcelcs  is  a  A  which  hath  only  two  Sides  equal ,  as  the  A  B. 

2  ^  Scalemim  is  a  A  whole  three  Sides  are  all  unequal ,  as  C. 

26.  Of  thci'c  Trilateral  Figures,  a  Right-Angled  A  is  that  which  hatbone 

Right  aT 

27.  An  Amhlygonhim ,  or  Obtufe- AnAed  A  ,  is  that  which  hath  one 
Obtule  Z- 

28.  An  Oxygonimn, or  Acute-Angled  A  ,is  that  which  hath  three  Acute  Z- 
„  An  Equiangular  Figure  is  that  whereof  all  the  a!s  arc  equal.  The 
lame  is  to  be  underftood  of  Fqnilatcrals. 

31.  Of 
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Of  Quadrilateral,  or  four  Tided  Figures,  a  Square  is  that  whofefides 
are  equal,  and  Als  Right  *,  as  tA  BCD. 

3J.  A  Figure  on  the  one  part  longer,  or  an  Oblong,  is  that  which  hath  Right 
Zs,  but  not  equal  Tides ,  as  »A  BCD. 

A  Rhombus,  or  Diamond- Figure,  is  that  which  hath  Four  equal  Tides, 
but  not  L‘ :  as  A. 

3^,  A  Rhomboidcs  is  that  whofe  oppofite  tides  and  oppofite  A-  are  equal  5 
but  hath  neither  equal  Tides  nor  l_s  3  as  B. 

33.  All  other  Quadrilateral  Figures  befidcs  thefe  ,  arc  called  Trapezia,  as 
the  Figure  C. 

Parallel  or  Fqnidiflant  Right-Lines,  are  fuch,  as  being  on  the  fame 
plain,  if  Infinitely  produced ,  would  never  meet ;  as  A,  and  B.  And  their 
mark  is  11. 

3^  A  Parallelogram  is  a  Quadrilateral  Figure ,  whole  oppofite  Sides  arc 
Parallel',  as  the  □,  □,  0,  CD.  Square,  Oblong,  Rhombus,  an  &  Rhomb,  and 
its  Charatter  is  [J. 

3<£  When  in  a  [j  cA  BED  are  drawn  the  Diameter  (or  rather  Diagonal) 
DrB,  and  two  Lines  H  K,  CF  Parallel  to  the  Sides,  cutting  the  Diameter 
in  one  and  the  fame  Point  G ,  fo  that  the  Q  be  divided  by  them  into  Four  [f 
thole  two  A  G,  G  £,  through  which  the  Diameter  paffes  not,  are  called  the 
Complements  of  thofe  Handing  about  the  Diameter  *,  viz.  of  H  F,  and  C  K. 

Whatever  is  propofed  to  be  either  done  or  demonftrated  is  called  a  Pro- 
pofitioK',  and  is  either  Problem  or  Theorem. 

A  Problem,  is  fomewhat  propofed  to  be  done  or  effefted. 

A  Theorem ,  is  fomewhat  propofed  to  be  Demonftrated. 

A  Corollary,  is  fome  confequent  Truth  gained  from  a  preceeding  Demon- 

A  Lemma  is  the  Demonftration  of  fome  Premifc ,  whereby  the  proof  of 
the  thing  about,  becomes  the  fhorter. 

An  Axiome,  is  that  which  is  felf  evident,  and  is  Comprehenfiblc  at  the 
firft  propofing  to  all. 

Populates  or  Petitions. 

1.  From  any  point  as  A,  to  any  point  B,  to  draw  a  Right-Line  <A  T. 

2.  To  produce  a  Finite  Right-Line,  AB  ftrait  forth  continually. 

3.  Upon  any  Center,  and  at  any  Diftance  or  Extent,  to  Defcribe  a 
Circle. 


lt  Things  equal  to  the  fame  ,  are  alfo  equal  one  to  the  other*  As 
a-b-c-d—f'.  Therefore  a-f,  and  confequently  all  a,  b,  c,  d,  /,  are  equal 

one  to  the  other.  ...  . 

2.  If  to  equal  things ,  equal  things  he  added  ,  the  wholes  will  be 

equal.  If 
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3.  If  from  equal  things,  equal  things  be  taken  away,  the  remains  will 
be  equal.  u 

4-  If  to  unequal  things,  equal  things  be  added,  the  wholes  will  he 
unequal.  u  uc 

unequal  ft°m  unCquaUhingi>  ^“al  things  be  taken,  the  Remainders  will  be 

1 1  a'  Ihin,gs.w!'ich  ar?  ioub,lc  t0  the  famc  thing ,  are  equal  one  to  the  other 
Underftand  the  fame  of  Triple,  Quadruple,  ore. 

7-  Things  which  are  half  one  and  the  fame  thing,  are  equal  one  to  the 
other.  Underftand  the  fame  of  Subtriple,  Subquadruple,  err. 

8.  Things  which  agree  together,  are  equal  one  to  the  other. 

The  converfe  of  this  Axiom  is  true  in  Right-Lines  and  ./>,  but  not  in 
Figures ,  unlefs  they  be  like.  c  m 

Magnuudes  are  laid  to  agree,  when  the  parts  of  the  one  being  apply^d  to 
the  parts  of  the  other  they  fill  up  an  equal  place.  ^ 

9.  Every  whole  is  greater  then  it’s  part. 

i°.  All  Right  are  equal  between  themfelves. 

11.  Two  Right-Lines  cannot  have  one  and  the  fame  Segment  for  part) 
common  to  them  both.  5 

n,  n2'  XT  R,ight~Lincs  meeting  in  the  fame  point,  if  they  be  both  produced 
(hall  neceflanly  cut  one  the  other  in  that  Point.  produced, 

13.  If  a  Right-Line  BA  falling  on  two  Right-Lines  A  Z>,  CB,  make  the 

Internal  Af  on  the  fame  Side,  BAD  +ABC,^i  Ls,  thofe  two  Right' 
Lines  pioduced  fhall  meet  on  that  Side,  wherethe  A 1  are  “3 1  L1  “ 

14.  Two  Right-Lines  do  not  contain  a  Space, 

15.  Every  whole  is  equal  to  all  its  parts  taken  together. 

. ,  c ftTtl0n  U c  ne  Ma^cnt  >  underftand  thus ,  if  there  be  two  Numbers, 
the  firft  Ihews  the  Propofition  ,  the  fecond  the  Book  ’ 

rjiZ'  nf°r  AiT9  Pofii  Poftu,atc’  ^/-Definition,  Sch.  Scholium, 

(bai 5ft  Jt  n0tf  ’  I  ftand$  f°r’  M  t0  he 

forpfoof  dpL  f  ™htch™stobe/°>“-  further  note,  that  Pro.  ftands 
lor  Proof ,  Fra.  for  Preparation  •,  and  Pra.  for  Praxis. 


fa)  3  foji. 

■,  b)  1  fojL 

CO  15  def. 
id)  tl.  1.  ax. 

CO  21. def. 


U?on  *  finite  Right-Line  given,  A  B,  to  describe  an  eamUterd 
A,  A  Li  J3. 

0NAhc„?pnICrS  i,  “i!  wLth  th<;ixtcnt  A  B  or  -BA,  '  deferibe  two 
Rif>hr  P  np  C^Cr7?0t^in  t^lc  £’•'  ^rom  whence  bdraw  the  two 
£  Lj  C  /f’  Cf  fhems  AC'=AB=BC<=AC,  -Wherefore 
tnc  A  AC B  is  Equilateral.  WWDn. 


Scholium . 
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Scholium. 

After  the  fame  manner  may  be  deferibed  upon  the  Line  AB  an  Ifofceles 
A,  if  the  Seraidiameters  of  the  equal  o‘  be  taken  greater  or  leffer  than 
the  line  A  B . 


Prop.  1 1. 

^At  a  point  given.  A,  to  wake  a  Right-Line,  AG,  equal  to  a  given  Problem  2. 
Right-Line ,  BC,  6 

ON  the  Center  C,  with  the  Extent  CB,  a  deferibe  the©  CBE-,  b  joyn  $  3 
A  C  •,  upon  which c  make  the  Equilateral  A  A 'DC.  d  Produce  D  C 
to£.  On  the  Center  D ,  with  the  Extent  D  £,  deferibe  the  QD  EH,  and  (d)  2  toft. 
let  DA  6  be  produced  to  the  point  G.  Then  AG— C  B.  (e)  2  pft. 

For  DG  f=  DE,  and  DA^  —  DC.  Wherefore  AG  h  —CE 1  —BCk  &  I<5  df’ 
—  AG.  WWD  n.  The  falling  of  the  point  A,  within  or  without  the  Line  ®  ^ 
2C  varies  the  Cafe^  yet  the  Conftruaion  and  Demonftration  continue  fi)  iSicf. 
the  fame.  (k) 

Scholium. 

This,  and  the  preceding  Problem  might  be  performed  much  eafier, 
mechanically  with  a  pair  of  Compalfes  •,  but  that  will  anfwer  to  no  poftnlate., 
as  intimated  by  Proclus. 

Prop.  Ill 

Tm  unequal  Right-Lines ,  A  and  B  C,  being  given,  to  take  from  the  Problem  > 
greater,  B  G,  the  Right-Line  B  E,  equal  to  the  leffer  A, 

TO  the  point  B  *  draw  the  Right-Line  BD—A.  The  o  Dtfcribed  on  ® 

the  Center  B  with  the  Extent  B  D  (hall  cut  off  B  Eh=B  D'=A*=:  fC')  corflr 
WWDn.  (d)  1  ax. 


JProp.  I V. 


The  Fir  ft  Book  of  Lib.  IV. 


Prop.  IV. 

Theorem  i.  if  two  As  BAC,  EDF,  have  two  fides  of  the  one  equal  to  two 
fidcs  of  the  other,  that  is ,  A  B  to  D  E  and  AC  to  D  F  and  the 
/'%  contained  by  thefe  fides ,  viz.  A  and  D  equal:  they  ft  all  harj( 
the  bafe  B  C  equal  to  the  bafe  E  F  ;  and  the  ABAC=AEDF; 
and  the  remaining  Zd  of  the  one  fijall  be  equal  to  tbofe  remaining 
of  the  other  ,  each  to  its  correfpondent ,  that  is,  B  to  E,  and  C  to  F 
according  to  the  equal  fnbt ending  fides. 

cPro.  "T^He  fide  A  B  is  put  equal  to  the  ficle  D  E ,  and  the  fide  A  C  to  ZJF, 
X  and  the  Z  A  to  Z  D :  Therefore  if  they  be  apply’d  one  upon 
the  other  a  they  will  have  the  fame  terms  and  agree,  the  bafis  B  C  to  the  bafis 
£  F.  And  confequently  the  whole  A  b  fhall  agree,  and  be  equal  to  the  whole 
A  on  which  it’s  placed,  that  is  A  EDF  to  ABAC,  WW  D. 


Prop.  V. 

Theorem  2.  The  Zs  ABC,  ACB,  at  the  bafe  of  an  Ifofceles  A  ABC,  are 
equal:  and  if  the  equal  fides  A  B,  A  C  be  produced ,  the  Z*  C  B  D, 
BCE  under  the  bafe ,  jball  be  equal. 


00  3  Prepay.*  Ake  A  £,  —  A  £>*,  and  b  joy  nCD  and  BE. 
f  J  f'A,  Tro.  A  Bccaule,  in  the  A s  AC  D,  A B  E,  A  B c  ~  A  C,  and  AE 

{ cO  con  Ur  *  *=A  D ,  and  the  Z  A  common  to  both, c  therefore  is  the  Z  AB  E—  A  CD , 

(CS  4  1.  *  and  the  Z.  A  E  B  c  —  A  D  C,  and  the  bafe  BEC-CD-  alio  EC'Z=DB. 

(f)^ax.  Therefore  alfo  in  the  A S££C,  BDC  5 fhall  be  the  ZECB  =  DBC. 

WWD.  By  like  reafon  \$  the  ZEBC  —  D  CB,  but  the  ZABEh~A 
(0  -  lx  c  D »  ^-refore the  ZABC\  =ACB,  WWT>. 


(a)  hp. 

(b)  14  AX. 


Corel. 

Thlll*(us  prl°r  Every  Equilateral  A  is  alfo  Equiangular. 
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Prop.  V  I.  Theorem 

if  two  ZJik  B  C,  A  C  B yofa  A,  A  B  C,  be  equate  the ftdes,A  B.  A  G, 
fubt  ending  thefe  equal  ffj,  jhall  alfo  be  equal  one  to  the  other. 

Prep.  |F  the  Tides  be  not  equal ,  let  one  be  longer  than  the  other ,  fuppofc  S  \' \‘0il- 
1  B  Act  C  A,  *  make  B  D  =  C  A,  and  b  draw  the  line  C  D.  (c)  fuppo. ' 
Pro'.  In  the  As  DSC,  AC B,  becaufe  BDC  —  CA ,  and  the  fide  B C  is  (d)  hyp. ' 
common ,  and  the  ^  D  B  C  d  =  AC  B,  the  As  D  B  C,  AC  B  c  (hall  be  4*  i- 
equal  the  one  to  the  other,  a  part  to  the  whole f  which  is  impofible.  ^  '  9  JX' 

Corot. 

Every  Equiangular  A  is  alfo  Equilaterial, 


Prop.  VII  Theorem  4- 

ilpon  the  fame  Right-Line  AB,  two  Right-Lines  being  drawn  A  C  , 

BC,  two  other  Right-Lines  AD,  BD,  equal  to  the  former ,  each 
to  each  (viz.  A  D  AC,  and  B  D  =  B  G)  cannot  be  drawn  from 
the  fame  points  A,  B,  on  the  fame  fide ,  to  fever  al  points ,  as  C  and  D, 
but  only  to  C. 

Pro  i.C^.TF  the  point  T>  be  in  the  Line  AC,  it’s  evident  that  AD 

i-  is  3  not  equal  to  A  C.  (a)  g  ax. 

2.  Cafe.  If  the  point  D  be  within  the  A  ACB ,  then  draw  CD,  and 
produce  B  D  F,  and  BCE.  Now  if  it  muft  be  A  D  —  A  C,  then  the  Al  (b)  - 
ADC  b  —  ACD\  as  alio,  becaufc  B  D  c  =.  B  C,  the  Zl  F  D C=  b E CD,  (c)  fu'ppf. 
therefore  the  F  DC  c-d  A  D  Calfo  the  E  C  D  —  AC  D.  d  Which  is  (dj  9  ax. 
impoflible. 

3.  Cafe.  If  D  be  without  the  A  ACB ,  joyn  CD. 

Again,  the  a!ACDc  —  A  DC,  and  the  Zl  BCD*  -B  DC,  f  There-  Ce)  5.1. 
fore  the  AC  Dzr  B  D  C,  fcil.  the  zl  A  D  C  cr~  B  DC  a  part  to  the  (0  9 
whole.  Which  is  impofiible.  Therefore  &c. 
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3* 


Prop.  VIII. 

Theorem  5.  fW0  a*  A  B  C,  D  E  F,  have  two  ftdes  of  the  one  equal  to  tm  fides 
of  the  other,  viz.  AB  =  DE,  And  AC  =.  D  F,  and  the  bafes 
equal,  B  C  =  E  F  •,  then  the  /g  contained  under  the  equal  Right- 
Lines  fball  be  equal,  viz.  A  to  D. 

Pro.  £)  Ecaufe  BC*=EF,  if  the  bafe  Tt  C  be  laid  on  the  bafe  EF,  b  they 
LJ  fhall  agree  j  therefore  whereas  A  F  c  —  DE, and  AC—DF ,  the 
point  A^WiW  fall  on  D,  and  fo  the  Tides  of  the  /_%  A  and  D  are  coincident  ; 
c  wherefore  thofe  are  equal.  fVW  D. 

Corol. 

1.  A s  mutually  equilateral  are  alio  mutually  1  Equiangular. 

2,  as  mutually  equilateral  f  are  equal  one  to  the  other. 

Prop.  I X. 

Problem.  4.  Fo  divide  a  Right -Lined/"  given  B  A  C  into  two  equal  parts. 

(a)  3.1,  A  Akc  A  D~AE,  drawing  DE’-,  on  which  b  make  an  equilateral 

(b;  1.  1.  1V1*  a  Df£.  So  drawing  the  Right-Line  A  F it  (hall  bifeft 

the  ZT  as  required. 

(c)  conflf,  Fro.  For  AD  c  —  A  E,  and  the  fide  A  F  is  common,  and  the  bafe 

W)  S.  j.  *D  Fc  =  F  E.  d  Therefore  the  aLDAF—E  A  F.  WWDn. 

Corel. 

Hence  it  appears  how  an  zl  may  be  eut  into  any  equal  parts  in  a  Geome¬ 
trical  progrefion  as  4,  8,  16,  &c.  viz..  By  a  continual  Subfeftion  of  each 
part  again.  But  the  method  of  dividing  ZJ  into  other  parts  by  a  Scaleand 
Compares ,  is  as  yet  unknown. 

Prop.  X. 

?c°blem  •},  .  To  divide  a  Right-Line  given  G  H  into  two  equal  parts.  . 

(a),  2.  1. .  Era. .1  TPon  G  H a  make  an  equilateral  A  GA  H,  and  bifeft  the  zl  ri  with 
the  Right-Line  A  F.  That  Line  fhall  all'o  bifeft  the  given  Line  G  H. 
(c)  conftt .■  Pro.  For  G  A c  =  H  A,  and  A I  is  common,  and  the  Z^  G  A 1 c :.  =  HA  I, 

ft\)  4.  1.  therefore  d  G  /  —  /  H.  W  w  D  n. 


(  d;  0  ax. 
(0  %• 

(d)  7-  I. 

(e)  S  ax. 


Prop.  X  F 


Lib. IV. 


Euclid^  Elements. 


Prop.  XI.  Problem  f. 

From  a  point  l,  in  a  given  Right-Line  D  F,  to  raife  a  Right-Line  I  A 
.  at  Right  /*. 

Pra  *  T"'  Ake  on  either  fide  of  the  point  I  an  equal  fpacc  viz..  ‘Z>7  —  IE,  f  a-')  3-  1  • 

1  and  on  DE  bmake  an  equilateral  A  DAE,  then  draw  A  I,  ^  \'orpr, 
and  it  will  be  the  Perpendicular  required.  (d)  ofidef. 

Pro.  For  CDI—  IE,  and  dDA  ■=.  A  E,  and  Alls  common.  cThere- (e)  S.  1. 
fore  the  /.AID  —  AIE,  f  and  confequentlv  right :  Whence^  /  muft  (O  i° 
beaj_.  WWDn. 


Upon  an  infinite  Right- Line  given  D  E,  frern  a  given  point  A  without 
it,  to  let  fall  a  Perpendicular  Right- Line  AI. 

Pr the  center  A,  1  deferibe  a  Circle  cutting  D  E,  the  given  Right-  (a)  3  pop. 

Line  in  the  points  L>and  £.  T  hen  b  bileft  D  £  in  I  drawing  ^  io.  Ic 
A  J,  which  will  be  the  T-  required. 

Pro.  Daw  AD,A  E.  Then  the  As  AID,  A  /  E,  are  mutually  Ccqui-  (c)  eorfir. 
lateral.  d  Therefore  the  Zls  D I A  —  Z I A ,  and  coniequently  right.  Cd)  &•  y 
'  Wherefore  A I  is  a  W  w  D  n.  c-  10 

Prop.  XIII.  Theorem  6- 

when  a  Right-Line  E  B  fianding  upon  a  Right-Line  C  D  wakes  /J  ; 
thofe  /s  (hall  be  either  2  [_ ",  or  together  equal  to  2  L_s. 

Pro.TF  the  /}  EBD  and  EB C  be  equal,  3they  are  2  Lsi  if  unequal,  (a)  1 3  If 

&  from  the  point  B  b  raife  B  A  A-.  Bccaufc  the  /BB  C  ^  —  L  tb)  11.  1. 

ABE ,  and  the  zl£  2?  D  i  =  l_  ■ —  A  B  E,  therefore  thall  be -E  BC  + ft •  ^  «■ 

E  BD  Qz=z  \_s-\-  AB  E  —  A  BE  —  2l_s.  WWD.  \ 


1.  If  one  /LEE  D  be  right,  the  other  EBC  is  alfo  right*,  if  one  acute, 
the  other  is  obtufe  *,  and  the  contrary. 

2.  If  more  Right-Lines  than  one  ftand  upon  the  fame  Right-Line  at  the 
Tame  point,  the  </Ls  (ball  be  equal  to  2  L_s- 

3.  Two  Right-Lines  cutting  each  other  make  /j  —  4  Ls- 

4.  All  the  z^s  about  one  points  4  t_?.  by  Corol-  2. 


Theorem,  7.  Prop.  X  I  V. 

If  to  any  Right-Line  DE,  and.  point  therein  C,  two  Right  -Line  sv 
DC,  C  E,  he  drawn,  from  contrary  ftdes ,  making  the  ^Ay  AC  D 
-!-ACE,  =  2  LS  the  lines  DCj  C  E,  fljall  make  one  fir  ait 
Line. 

.V*)  p'  T*  P ro •  not  ?  Iet  D  C,  C  F,  make  one  Right-Line*,  then  (hall  the  Al  AC  D 

ic)  9«.  1  -\-  AC  F  a  2  Ls  ACD-f  ACE,  which  is ‘ablurd. 

Theorem  S.  Prop.  X  V. 

Jj  two  Right- Lines  A  B,  C’  D,  mutually  cut  one  the  other h  the 
oppofite  ^  are  equal  viz.  A  E  D  —  C  E  B  ,  or  A  E  C  =  D  E  B, 

(a)  13.  i.  Pro.  TdKOxt\icZ.^AED-\~DErB  —  CEB-\-DEB- J2l_s,  b there- 

(b)  3  ax.  A  fore  CEB  —  AED. 

Theorem  9.  Prop.  XVL 

One  fide  BA ■  of  a  A  ABC  being  produced,  the  outward  Z_  E  AC 
will  he  greater  than  either  of  the  inward  oppofite  Xs  C  or  B, 

CJ  1  'yojF  Era.  T  the  Right-Line  B  Gy  1  bifett  the  fide  A  C, b  produce  FG  =  FB, . 
e  it.  r.  -L'  and  draw  A  G. 

< b )  3-  1  •  Fro .  Becaufe  AFc—CF ,  and  F  G  c  =  F.  B  ,  and  A^  AF  G  ^  —  a! 

(d\  O  F  B  ;  d  therefore  alfo  fhall  the  AlG  A  F  —  AlB  C  F,  and  conlequently 

^  ^  *'  the  whole  external  Al  E  AC  c~  ACB  the  internal  oppofite. 

Alio  if  the  fide  A  B  be  bife&ed  in  I,  the  fame  fhall  follow,  and  be  proved 
.  the  Externa!  Zl  D  AB~  AZABC. 

; pj  J ^XT/  Laftly,  feeing  the  Al  E Z C*  —  /iD  AB :  f  (hall  be  the  External  Z! 
E  A  Ccr  AlC  or  B  either  of  the  Internal  oppofite.  WWD. 

Theorem  10. 

Prop.  XVII. 

Two  Xs  °f  tiny  A  ABC,  which  way  fioever  they  arc  taken ,  are 
hf  then  2  L5. 

/a)  1-.  1.  T)Roduce  B  C.  Becaufe  the  ALAC  D-j- A  C  B s  =  2 Ls ,  and  the 
(h)  i<;.  1.  AlACDhcrA,c  therefore  A -\- AC'S  “3  2.  |_s.  After  the  fame 

(t)  4  ax.  manner  is  the  aL  B  -1-  A  C  B  ~r>2  L.s-  The  fide  A  B  being  produced,  the 
ALsA-fB  will  be  in  like  manner  demonftra ted  Iefs  than  2  Ls*  WWD. 


Corol. 


Lib.  IV. 


Euclid’*  Elements. 
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Corol. 

1.  In  every  A  where  one  Zl  is  either  right  or  obtufe,  the  two  other  arc 
acute. 

2.  All  the  of  an  equilateral  A,  and  the  2  Zls  of  an  Ifofceles  that  are 
upon  the  bafe,  are  acute. 

3.  If  a  Right-Line  AE  make  unequal  Xs  wdth  another  Right  Line  T), 
viz.,  one  acute  A  ED,  the  other  AEC  obtufe,  a  Perpendicular  AD,  let 
fall  from  any  point  A,  to  the  other  line  C  D  ,  fhall  fall  on  that  fide  the 
acute  Zl  is. 

For  if  AC ,  drawn  on  the  fide  of  the  obtufe  Zl  be  a  J_ ,  then  in  the 
A  A  E  C  fhall  zA  £  C-\-A  C  Ecr  2  Ls.  * W  hich  is  contrary  to  the  precedent  ( * )  1 7.  1 . 
Prop. 

Prop.  X’V  1 1 1.  Theorem  10 

The  greateft  fide  AC  of  every  A  AB:C  fuhtenas  the  greatefl 

ZABC. 

Pr o.J2Kom  A  C  5  take  away  A  D  —  AB  ,  and  joyn  B  D.  b  Therefore  (a)  3*  i* 
IT  is  the  /LAD  B—  ABD.  But  A D B  c  c~  C  •,  d  therefore  the  ^  J-  I* 
whole  A!  A  B  C  c“  C.  After  the  fame  manner ,  fhall  be  ABC  cr  eZ.  V  ex 
WWD.  v  ;  y  • 

Prop.  XIX.  Theorem  12. 

In  every  A  ABC,  under  the  greatef  Zl  A,  is  fuht  ended  the  greatefl 
fide  B  C. 

■Pro. ¥70r  if  it  be  admitted  AB—B  C,  then  will  th c  Ai  A*  —  C,  which  T  *■ 

Jl  is  contrary  to  the  Hypoth.  If  AB  cy  BC,  then  fhall  be  the  ^  1  x* 
Al  C b  tr-  A,  which  is  alfo  againft  the  Hypoth.  Wherefore  B  C  cr  A  B. 

After  the  famemanner  BCcr~AC.  WWD. 

Note  ,  This  is  but  the  Conyerfe  of  the  laft  Propofition  ,  and  therefore 
might  have  been  omitted. 

Prop.  X  X.  Theorem  ii. 

Of  every  A  AB  C  two  (ides  B  A,  AC,  any  way  tale* ,  are  greater 
than  the  fide  that  remains  B  C. 

(a)  3.  ic 

Prfl.T^Roduce  the  line  A  B, a  and  take  A  D  —  A  C,  and  draw  DC,b  then  1  b)  5.  1. 

1  fhall  the  AL  D  =  A  C  D,  ‘therefore  is  the  whole  AlBCDzr  D\  f  J  9 
J  therefore  BT>  ('BA-fAC)zrBC.  W  WD.  '0]p[ 

Prop,  ts  2  ax. 
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If  from  the  extream  points  of  one  fide  BC,  of  a  A  A  B  C,  two  Right- 
Lines  BD,  CD,  be  drawn  to  any  point  within  the  A,  then  are 
both  thofe  two  Lines  jhorter  than  the  two  other  fides  of  the  A,  BA, 
C  A  •,  but  do  contain  a  greater  £ ,  that  is,  the  ^  D  C“  ^  A. 

(a)  20.1.  "Produce  B  D  to  E.  Then  CE  -+-  E  D  J  e“  C  D,  and  making  B  2) 
A  common  to  both, b  then  B  D~\-EC  4-  DEcrCD  f-B  D.  Again, 
{)  4  ^  BA  f-AE  3 crBE,  therefore  B  A-{- ACcr  BE-\- E  C.  Wherefore 
i'c)  1 6.  i.  i.  BA-\-A  CcrBD  -|-  DC.  z.the  ^.BDCC  crDECc  r~cA.  Therefore 
the  Z.BDCZTA.  WWD. 


To  make  a  A  F  KG  of  three  Right- Lines  FK,  F  G,  G  K,  which 
fijall  be  equal  to  three  Right- Lines  given  A5B,  C.  Of  which  ids 
neccffary  that  any  two  taken  together  be  longer  than  the  third. 

('a)  i.  Pra.f~XN  the  infinite  Right-Line  D  E,  3  take  D  F,  FG,  G  H  equal  to 
(b)  V  toft.  thc  §ivcn  Iines  A »  c’  Thcn  fr°m  the  Centers  F  and  G ,  with 

5  the  extents  F  D  and  G  H,  two  o*  he  delcribed,  cuting  each  other  in  K ,  and 
Cc)  15  def.  the  Right-Lines  IC F,  K  G  be  drawn,  the  A  F  KG  (hall  be  made ,  c  whole 
'd)  i  ax  ^es  F  FG,G  K  are  equal  to  the  three  lines  DF,  F  G,  G  H,1  that  is,  to 
v  ‘  the  three  lines  given  A,B,  C.  WWDn. 


Problem  9.  Prop.  XXIII. 

K^it  a  point  C,  in  a  Right- Line  given  A  B,  tomakea  Right -Lined  £ 
GCB,  equal  to  a  given  Right-Lined  ^  DEF. 

fa)  1  pofi.  JV.e^r'XRaw  the  Right-Line  DF  cutting  the  fides  of  the  given  ZL  any  ways. 

(b)  3.  1.  LJ  Pra.  bMake  CG  —  ED and  on  CG’cmake  a  A  CGB, 

(c)  22.  1.  having  equal  fides  to  the  former  £  Di^fothat  C  Br^EF,  and  G  B=DF‘, 
rdo  8.  r.  then  will  <AC*  =  ^E.  WWDn. 


Lib.  IV. 
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Prop.  X  X  I  V.  Theorem  15. 

;/2-asABC,  DEF,  have  two  fides  of  the  one  equal  to  two 
fides  of  the  other ,  viz.  AB  =  DE,  and  A  C  ~  D  F  ,  and 
the  Kcr~  X  E  D  F  contained  under  the  equal  Right- Lines,  they 
fhall  alfo  have  the  bafe  BCrEF^  other  bafe. 

*r<e,*\/l  ^kc the  AlEDG  =  A,  and  the  fide  DGb  =  DFZ=AC,  (a)  23.  1. 
IVA  and  joyn  E  G,  and  F  G.  (b)  3.  1. 

Pro.  1.  Cafe.  If  E  G  fall  above  EF*,  Becaufe  AB^  —  DE,  and  AC  CO 
e— DG  and  the  zC  A  e  ^=EDG,  Therefore  is  BC  ~EG.  But  becaufe  cold 
rDF*—DG,  £  therefore  is  the  DFG  —  DG  F;  h  therefore  is  the  (0  4.  1. 
AfDFGzrEGF,  and  confequentfy  the  whole  EF  G  cr  E  G  F  ,  (g)  5-  1. 

*  wherefore  EG  —  BC  crEF.  00  9  «• 

2.  Cafe.  If  the  bafe  EF  fall  in  the  fame  place  with  E  Gf  it’s  evident  that  /,?  I9'  u 

EG  —  BCc~ EF.  W  9 

3.  Cafe.  If  E  G  fall  below  E  F,  then  becaufe  DG-\  G  E  mcr  D  F-]-F  E,  (m)  21.  1. 
if  from  both  there  be  taken  D  G  —  D  F,  theremains  EG  (BC)n  E  F.  (a)  5  ex. 
WWD. . 

Prop.  XXV.  Theorem  16. 

if  2AS  ABC,  DEF,  have  two  fides  of  the  one  equal  to  two  of 
the  other ;  that  is,  AB=DE,  and  AC  =  DF,  and  the  bafes 
B  C  rFE,  they  fijall  alfo  have  the  /fy  contained  under  the  equal 
Right-Lines  one  greater  than  the  other  viz.  /;A~/D. 

Fro.T^Oc  if  the  AL  A  ■=  D,  *  then  is  the  bafe  BC  —  EF ,  which  is  (a)  4.  T, 

JT  contrary  to  the  Hypothefis.  If  the  AL  A  -n  AL D ,  then  b  will  2.  f 
B  C-dEF,  which  is  affo  againft  the  Hypothefis.  Therefore  BCzrEF. 

WWD. 

Prop.  XXVI.  Theorem  17. 

If  two  A*  B  A  C,  ED  G,  have  2  X3  of  the  one  B,  C,  equal  to  2 
of  the  other  E,  D.GE,  each  to  his  correjpondent  j/f,  and  have 
alfo  one  fide  of  the  one  equal  to  one  fide  of  the  other  ,  either  that 
fide  which  lietb  betwixt  the  equal  ■  or  that  which  is  fubt ended 
under  one  of  the  equally;  the  other  fides  alfo  of  the- one  fijall  be 
equal  to  the  other  fides  of  the  other ,  each  to  his  corrcfpendent  fide  , 
and  the  other  /f.  of  the  one  fijall  be  equal  to  the  other  /L  °f  the  other. 

P#o.  Hyp.  l.T  Et  B  C—  EG ,  which  are  the  fides  interjacent  of  the  equal 
■L*  All.  Then  fhall  B  A  —  ED,  and  AC—  D  G,  and  the 
E.DG.  fattf-JEDcrE  A,  then  Jmake.E/f=54/,nnddrawG’//.  CO  3* 

Bdcaufe 
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(b)  Jufpof, 

(c)  hjp. 

(d)  4-  l. 
(<p  h>P- 
(1)  9  ax. 

'  S)  hyp. 
lb)  juppof. 
Ck)  4.  1. 

‘0  bp. 
(tn)  16.  1. 


Thales MUefms.  jy  \y  jy% 

Theorem  18. 


Becaufe  A  /? b  —  H  E ,  and  BCC—  EG ,  and  the  X  Ti  c_  r  7  7 

is  “  ***’£& 

2.  HyfUtXB  =  ED.  Then  I  fay  BC=EG,  and  AC- Dr 
and  the  ^  A  —  E  DG.  For  if  EG~BC  make  F  t  -  If a  j  G ’ 
DI.  Noivbecauic  ABi-ED,  and  JC‘  =  f/,  and  the  Xfi" 
herefore  rv,"  the  ^  £  ID  *  =  C  ■  =  £  G.D,  -  which  iS  abfu^h  =£ 
KBC^EO,  and  io  as  before  AC  =  D  G ,  and  the  ^A  =  £DO. 


Prop.  XX  VII. 


a)  1 5 •  1. 

(b)  27.  1. 

W  '3-  '• 

lb  3  <sx. 

(c)  27.  1. 


If  a  Right- Line  E  F  falling  upon  two  Right-Lines  A  B  ,  C  D 

It  C^S/f  AGH  =  DHG* 

Trc.  JF^otpr^ucc^henttill  they  meet  in  /,  and  then  (hail  the  outward 
Hyp.  4  ,nternd  OPPOfite’  “  which  it  was  by 

Prop.  XXVIII. 

If  n  Right- Line  E  F  falling  upon  two  Right-Lines  A  B ,  C  D  mate 
o  popte  of  the  other  on  the  fame  fide,  or  make  the  inward  sun  th 

Wcd?;4Sh-'-chc  •  ^  of, n,„ 

Pro-Hyp.  i.j^Ecaufc  by  Hyp.  the  Z.A GE=CHG ,  •therefore  are 


(a)  13-  1. 

(b)  28.  i. 

(c)  3  ax. 


the  alternate  V;'  BG  H- 


and  b  therefore  AB 


J^Ich  ^kcLCr~UpYr  f  CHG  =  >  L V=ACH 

H,  aCHC—  B  C  H-  and  ‘therefore  A  B,  ||CX>.  WWL. 

Prop.  XXIX. 

JJ  theite^l”?  E  I’/H  W/,f  parallels  A  B,  C  D,  it  will  make 
oHtwl  7s  \fr-  p  G  H/W  9  H  C  c1ual  0He  10  the  °th" ;  tndthe 
FHn^h(?rB  7'“'  “  ‘b  ,nward  eC  on  the  fame  fide 

t  H  D  ,  as  alfo  tbs  inward  /j  on  the  fame  fide  A  G  H,  C  H  G, 
equal  to  2  l_s.  5  5 

Pro. ^ an.  1.  I  D  H G -\-  G  H C —  ‘  i  :  alfo  DH  G  -\-BG  H 

there  (hall  remain ida^O  H c^"8  ^ ^  ^  C°mm°n  ^  D HC’ 


'Tart.  2 


Lib.  IV. 


Euclid'*  Elements . 
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Part.  2.  TheZsEGB~\-BGHz=*2  <__s-  and  BGH-\-GHDc  =  (<B  13.  1.  : 
2  Ls?  and  taking  from  each  the  common  aC.BG  H,  there  (hall  remain  te)  28.  1. 
EG G HD.  • 

Part.  3.  The  Right-Lines  A  B,  CD  are  parallels  by  the  Hyp/  and  cannot  CO  34^/- 
meet,  therefore  the  inward  Als  on  the  fame  fide  both  towards  v^and  B  are 
equal  to  2  Ls.  W-W  D, 

Corol. 

Every  Q ,  having  one  L ,  is  a  Right-Angled  D »  and  hath  all  the  reft 
of  the  ils  right. 

Prop.  XXX.  Theorem  21. 

Right-Lines  (A  B,  C  D)  parallel  to  one  and  the  fame  Right-Line  E  F  , 
are  alfofarallel  the  one  to  the  other » 

Prr.T^Raw  G  I  cutting  the  three  Right-Lines  given  any  ways. 

1_>/  Pro.  Then  bccaufe  A  B,  ||  EF  will  the  /LA  GI a  —  E  HI-,  alfo  CO  29.1. 
becaufe  C D,  II  E  F,  will  the  aCEH 7 *  =  D IG.  b  Therefore  the  A G /  1 

-DIG,  c  whence  will  be  AB\\ CD.  WW*D.  K  }  "7'  * 


Prop.  XXXI.  Problem  irt 

Front  a  point  given  A  ,  to  draw  a  Right-Line  A  E ,  parallel  to  a 
Right-  Line  given,  B  C. 

Pra.T^Rom  the  point  A  draw  a  Right-Line  A  D  to  any  point  of  the  given 

r  Right-Line-,  with  which  at  the  point  thereof  *A  make  an  AiDAE  a-)  23-t* 
—  ADC,  b  then  will  be  AE  ||  B  C.  iVJVDn.  (h)  27- 


Prop.  XXXII. 

Of  any  A  ABC  one  fide  B  C  being  produced ,  the  outward  ^  A 
C  E,  fly  all  be  equal  to  the  two  inward  oppojite  A,  B,  and  the 
three  inward  </J  of  the  A,  A3B,  AC  B  fl mil  be  equal  to  2  Ls. 

Pr0.'17Rom  C  1  draw  C  D  ||  B  A.  Then  is  the  AL  A b  =  A  C  D ,  and 
r  thez:  Bh-DCE.  Therefore  A-\-B  c  =  AC  D  -|-  D  C  E 
i=ACE.  WWT>. 

Alfo  A  C  E  4-  A  CB  e  =  2  Ls  *,  f  therefore  A  B  -b  AC B.  =  2  Ls. 
I YWD. 

F  C&rrd. 


(a)  3T.  1. 

(b)  29.  1. 

(c)  2  <r. 

(d)  1  <5  ax. 

(ej  13.  1. 
(f)  1  *x. 

Fypbioom 

S  Mins. 
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Lib. IV. 


Theorem 


(a)  29.  1 
(10  4-  1 

(O  27.  1 

Theorem 


00  hyp. 
(b)  2y. 
(0  a  ax. 


Conti. 

1.  The  3  of  any  .Right-Lined  A  together,  are  equal  to  the  3  of 

any  other  Right-Lined  A  l'o  taken.  Whence, 

2.  If  in  one  Right-Lined  A,  i/j  (taken  leverafy,  or  together)  =  2Zjof 
another  Right-Lined  A  (fo  taken)  then  (hall  their  remaining  be  alfo 
equal.  Likewife,  if  2  As  have  one  of  the  one  equal  to  one  of  the  other, 
then  is  the  fum  of  the  remaining  of  the  one  A,  equal  to  the  fum  of  the 
remaining  Xsof  the  other. 

3.  If  oneZlof  a  Right-Lined  A  be  Right,  the  other  two  together  are 
equal  to  a  Right.  Alfo,  that  of  a  Right-Lined  A  which  is  equal  to  the 
other  2  is  it  felf  a  L* 

4.  In  an  Ifofceles,  when  the  equal  Tides  include  a  L5  the  other  two  upon 
the  bafe  are  each  of  them  \  l_. 

5.  AnZlof  an  Equilateral  A  is  f  1_.  For  ^  of  2  |_s  =  f  !_• 

SchoL 

Every  Right-Lined  Figure  may  be  divided  into  To  many  As,  as  it 
contains  Tides  lei's  two,  and  the  4_sof  the  Asfhall  make  up  the  Zls  of  the 
Figure.  Hence. 

All  the  /j  of  a  Right-Lined  Figure  together,  make  twice  as  many  Ls, 
bating  four,  as  the  Figure  hath  fides;  and  confequently  all  Right-Lined 
Figures,  of  the  fame  fpccies  have  the  Turns  of  their  ^scquaL 

2;.  Frop.  XXXII L 

if  two  equal  and  parallel  lines  A  B,  CD  be  joyned  together  with 
two  other  Right- Lines  AC,  BD,  then  are  thofe  lines  alfo  equal 
and  parallel. 

P™.T-XRaw  the  Right-Line  D  A.  Now  becaufe  ABy  and  CD  are 
JL-/  parallel,  and  the  DA  B  3  =  ADC\  and  alfo  by  Hyp.  AB 
c*  =  C  £>,  and  the  Tide  A  D  common  ,  therefore  is  A  C  b=  D  B,  and  the 
*  <£C  A  Dh=zADB.  c  Whence  alfo  AC \\DB. 

24  Prop.  XXXIV. 

In  Parallelograms  as  ABCD,  the  oppofite  fides  are  equal  viz.  A  B'  = 
C  D,  and  A  C  =B  D.  as  alfo  the  oppofite  A  =  D,  and B  =  C ; 
and  the  Diameter  A  D,  bifeffs  the  fame. 

Pro .  A  2  3  If  CD  b  therefore  thtAl  BAD=  CD  Ar  and  becaufe  alfg 
A  A C  *  II B  D ,  b  therefore  is  the  Zl  CA D  —  ADB' therefore 

the 


Euclid^  Elements . 


4* 


Lib.  IV. 


the  whole  </-BAC  =  BDC.  After  the  fame  manner  is  rB  =  C.  Alfo 
becaufe  the  alternate  B  A  D  —  A  DC,  and  C  A  D  —  A  D  £,  d  there-  ^  2(,t  lr 
fore  is  AC  —  BD,  and^EJ  =  C.D,  and  alfo  the  A  AB  D  —  A  AC  D. 

WWD. 


Schol. 

1.  It’s  only  the  Parallelogram  fpace,  or  area  that  is  bife&cd  or  divided 
into  two  equal  parts  by  the  Diagonal  A  D  ,  and  not  the  ZlS  unlels 
where  the  fides  be  all  equal  as  in  the  □  and  0*7  in  the  d  and  O,  the  /A 
are  cut  unequally,  becaufe  of  the  inequality  of  the  adjacent  Sides. 

2.  Every  Four  fided  Figure,  ABDC ,  having  the  oppofite  Zj  equal , 

iS  Hence  may  be  alfo  learnt  another  Method  ,  how  to  draw  a  parallel  C D , 
to  a  Right-Line  given  A  B ,  that  (hall  pafs  through  a  point  afligned  C. 

Take  in  the  Line  A  B ,  two  points  E  F.  And  with  the  Extent  E  C , 
fetting  one  Foot  in  F,  fweep  the  Arch  RS7  then  with  the  Extent  E  F , 
fctting  one  Foot  in  C,  crofs  the  faid  Arch  in  D:  laftly,  draw  CD ,  and  it 
(hall  be  a  parallel  to  AB,  and  pafs  through  C. 


Prop.  XXXV. 


Theorem 


Parallelograms ,  D  A  ,  E  D  ,  ftanding  on  the  fame  haft  DC,  and 
between  the  fame  parallels  A  B ,  C  D  i  are  equal  one  to  the 
other . 


Pro  1 .  Cafe.  A  £J  =  CD*  =  EB,  and  AC  —  ED,  alio  the  Z.C  A  E 

£\  C  =  DEB.  therefore  the  AC  A  E  c  =  A  DEB,  r alio  (e) 
put  the  A  EC  D  common  to  both  ,  then  will  the  Q  A  E  C  D  eez  C E  B D.  ( 0 
WIP'D.  ,  ,  %\ 

2.  Cafe.  tAE—FB  as  before ,  s  then  taking  from  both  the  common 

fegment  F  E,  there  remains  A  F  •=  EB.  Becaufe  AChz=  ED,  the  Ai  (k) 
A^—E,  and  confequently  k  the  AFAC  =  &BED,t°  both  which  adding  (m) 
Trapezium  £  F  C  D  the  [J  A  E  C  D  m  =  F  B  C  D.  WWD.  Cp) 

3.  Cafe.  Again,  AE*  —  C  D  —  F  B  \  therefore  A  F  »  -  E  B.  And  W 
forafmuch  as  A  C q  -  E  D,  the  Z.  E  =  'A,  and  confequently  the  A  AC  F  ^ 
=  1  a  E  D B.  Laftly  if  from  both  there  be  taken  the  common  A  EG F , 
the  remaining  Trapezium,  ACGE  —  FGDB,  to  which  if  you  add  the 
common  AEG  D,  then fhali  the  0  A  D  ~DF.  WWD. 


34.  v 
29' 

4. 1. 

2  ax. 

3  ax. 

34' 
29.  ] 
4.  1 


1  • 


2  AX  r 

2  ax. 


34.  1. 

29  1. 
4.  1. 


Schol. 


Hence,  the  Area  of  any  0 ,  is  found  by  multiplying  the  Perpendicular 
height  thereof  by  the  bale.  As  admit  A B,  be  4  Foot,  and  B  C  ■=.  33 
then  4  x 13  =  12  the  Area  ,  or  number  of  iquare  Feet  (reprelented  by  the 
i’everai  Iquares  in  the  Scheme)in  that  Parallelogram. 

Theorem  26.  Prop.  X  X  X  V  I. 

Parallelograms  A  E  ,  HD  upon  equal  bafes  C  E,  F  D,  and  betwixt 
the  fame  Parallels  AB,  C  D,  are  equal  one  to  the  other. 

Ca)  34*  i-  P™.*pvRaw  C  H,  and  EB  3  which  will  be  equal  and  Parallel,  and  con- 
(b)  35*  i*  LJ  lequently  C  H  be  a  Q,  whence  the  Q  C  G  —  b  CB  —  H  D. 
WIV'D. 

Theorem  Prop.  XXXV I  r. 

^sACD,  F  C  D  upon  the  fame  bafe  C  D  ,  and  between  the  fame 
Parallels  A  B,  CD,  are  equal  one  to  the  other. 

(h]  oV  V.  ^  ‘’THrongh  D,  draw  D  E  \\C  A,  and  D  B  If  CF.  Then  is  the  0 
cc)  34.'  ,  ’  1  AD  —  b  []  C  B,  c  and  confequently  their  halfs,  the  A  AC D 

at)  7  ax.  “  J  FC D.  IVIV'D. 

Theorem  23.  Prop.  XXXVIII. 

A5  ACE,  B  F  D  upon  equal  bafes  CE,  F  D  ,  and  between  the 
fame  Parallels  AB,  CD  are  equal  one  to  the  other. 

(a-)  31.  1. 

(b)  36.1.  P^.’pvRaw  EGW  AC,  andFHWBD.  Then  will  the  b  0 CG  =  Q 
fO  34.1.  JL/  HD,  and  the  A  ACE  —  \\CG  =  \\HI>='ABFD. 
CD  7  ax.  WWD. 

Schol. 

1.  If  the  bafe  C  £,  be  greater  than  F  D,  then  is  the  A  AC  Ecr  SF D, 
and  the  contrary. 

2.  Alfo  a  Right-Line,  being  drawn  from  the  vertical  Z  of  any  Right- 
>  lined  A  to  the  bafe  ,  fhall  divide  the  Area  according  to  the  bafe ,  as  if  it 

bifeft  the  bafe,  the  A  fhall  be  divided  in  refpeft  of  Area ,  into  two- 
equal  parts  &c. 


Prop, 
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Prop.  XXXIX.  Theorem  29. 

Equal  A*  B  C  A  ,  BCD  upon  the  fame  bafe  B  C  ,  and  on  the  fame 
fide ,  are  alfo  between  the  fame  Parallels  AD,  BC, 

Pro. TF  not,  draw  A  E  (|  'B  C  3  and  joyn  C  E.  Then  is  the  A  CBE3  =  C  [b]  hyp. 

A  BA^—CBD,  c  which  is  abfurd.  (c)  9  ax. 

Prop.  X  L.  Theorem  30. 

Equal  A*  B  C  A,  E  F  D  upon  equal  bafes  BC,  E  F,  and  on  the  fame 
fide  f  are  alfo  betwixt  the  fame  Parallels. 

Pro. TF  not,  draw  AH  II  B  F ,  and  joyn  F  H.  Then  is  the  A  E  FH 3  ~  00  33-  1. 

A  '£  C  Ah  -rz  E  F  D,c  which  is  abfurd.  The  like  will  follow  for  A  G.  ^  ^‘ax 

Prop.  XL  I.  Theorem  31. 

If  a  Q  AECD,  have  the  fame  bafe  C  D  with  the  A  F  C  D,  and 
be  between  the  fame  Parallels  A  F ,  CD:  then  is  the  0  double 
to  the  A. 

Pr*.r\Raw  AD.  Then  is  die  A  A  C  D  3  -■  A  F  C  D.  Therefore  is  Vf  V 
LI  the  0  CE  b—  zCDAc=  2  CDF.  WIV'D.  \c)  6  ax. ” 

Corol. 

Hence,  is  the  Area  of  a  A  found  by  multiplying  the  _L  in  the  \  bafe  , 
or  the  whole  bafe  in  the  \  J_.  As  admit,  the  height  or  _L  be  6  and  the  £ 
bafe  5  j  then  6  x  5  =  30  the  Area,  or  10  x  3  =  30  the  Area. 

Prop.  X  LII.  Problem  n. 

To  make  a  □  F  C,  equal  to  a  A  given  ABC,  in  an  Z  equal  to  a 
Right-Lined  Z  given  D-. 

Pra.  “T"  Hrough  A ,  "draw  AGWBC,  and  b  bifeft  the  bafe  BC  in  £,  00  31*  r* 
A'  c  make  thtZ&CG  =  X>,  and  draw  E  Ell  C  6",  which  refolves  IO*  Iv 
the  Problem.  $  2fi  J;. 

Pro.  For  A E  being  drawn  ,  the  ZECG  —  Dby  conftr.  and  the  A  B  (e)  41.  i„ 
AC*  —  zAECl  =  \\ECGF.  WWThi. 

Prop. 


The  Firjl  Book  of 


Lib.  IV. 


Ca)  34.  I. 

(b)  2  ax. 

(c)  3  ax. 

(d)  I  ax. 


X  L 1 1 1. 


In  every  0  A  B  C  D,  the  complements  D  G,  G  B  of  the  0s  H  E,  F  I, 
which  Jt and  about  the  Diameter ,  are  equal  one  to  the  other . 

P™.T70r  the  A  AC  D  *  =  AC B ,  and  the  A  A G  H*  —  AG E ,  and 
IT  the  A  GCF*  =  GC/,  band  A  AG  E+-GC I  —  *  AG  HA-GCF. 
therefore  ACD  —  AG H~\~  G CF D G  —  ACB  —  AGEA-GC1 
z=  []  G  B,  and  confequently  the  d  Q  D  G  —  G  B.  ww  D.  1 


(a)  42.  I. 

(b)  31.  I- 


(c)  43.  I. 

(d)  28.  I. 

(e)  27.  1. 


(a)  44-  I. 

(b)  15.  ax. 

(c)  conjbr. 


T 0  a  Right-Line  given  F,  to  make  aU  CM,  at  a  Right-Lined  given 
D,  equal  to  a  given  A  ABC. 

PM.a\>|  Ake  aD  CG—  A  ABC,  having  G  E  C  =z  I>.  Produce 
JLV1  EC  till  C  K  —  the  given  Line  F,  through  Kbdra\vMI  II C  H, 
meeting  GH  produced  in/,  then  from  /draw  by  C  the  diameter  I C  meeting, 
(when  produced,)  GE'inL,  through  L  b  draw  L  Af\  I  P/C,  which  let  HC 
produced  meet  at  N,  then  (hall  CM  be  the  []  required. 

Pro.  For  the  0  C  M c  =  D  CG  —  A  ABC,  dand  the  ZC  NM—  Z 
HCK—cZGECz=D.  \VW‘Dn. 

Prop.  XLV. 

Upon  a  Right- Line  given  F  G,  to  make  a  \]  F  L,  equal  to  a  Right-Lined 
Figure  given  AC,  at  a  Right-Lined  A' given  E. 

Prrf.O  Educe  the  given  Right-Lined  Figure  into  A^BAD,  BCD ,  then 
IV  a  make  a  []*F  H  =  A  BAD  and  having  an  Z  F  =  E,  FI  being 
produced  ,  a  make  on  Hi  the  0  /  L  =  a  B  C  D.  Then  is  the  0  F  L  b  = 
F  H-\-  I  Lc  =  AC.  WWDn. 


fa")  11.  1. 
(b)  3-  I. 


Hence  is  confpicuous  a  method  of  Reducing  Figures,  to  Q*  of  equal 
bales  or  heights. 

Prop.  XL  VI. 

Upon  a  Right-Line  given  A  B,  to  deferihe  a  Square  A  B  C  D. 

Pr4.a/^\N  y4  and  B,  Raife  2  AJ  AC,  B  D ,  beach  equal  to  the  given 
V*/  Line  A  B  •,  then  joyn  c  D ,  and  the  thing  required  is  done. 


Lib.  IV. 


Euclid’*  Elements . 


45 

Pro .  For ,  feeing  the  Z  -A  -J-  B  c  =  2  L.s,  there-fore  d  A  C II B  D  ,  CO  conftr. 
‘and  they  are  allb  equal,  therefore  the  Figure  A  D,  is  a f Right- Angled  ^ 
Equilateral  Q,  5  and  confequently  a  Square.  WW  Dm  ^  34*1* 

After  the  lame  manner  may  an  Oblong ,  or  a  long  Square  be  deferibed  ,  (g)  29*.  def. 
with  two  given  Lines. 

Prop.  X  L  V  1 1.  Theorem  33. 

in  any  Right-Angled  A  BA  C,  the  Square  BD,  which  is  made  of 
the  fide  B  C,  that  fubtends  the  LB  AC,  «  equal  to  both  the  Squares 
BG,  CH)  which  are  made  of  the  fides  A  B ,  AC,  containing 
the  L. 

Pr&.  ¥Oyn  AE ,  and  A  D  •,  and  draw  AL\\BE,  alfo  draw  P  /  and  C  F.  ^  I0  aXt 
1  Pro.  Becaufe  the  DCB  1  =  I C  A?  and  the^l  AC  B  common,  (b)  29  dlf. 
the  ZAC  D  r±  IC  B.  All'o  becaufe  AC  fa  =  C  I ,  and  C  Dh  —  BC-,  l  c)  4*  1. 
c  therefore  is  the  A  AC  D  —  A  1C  B.  But  the  []  CL  d  —  2  A  CD,  and  ^  41-  i. 
the  []  d  C  H  —  2  /  C  B,  (  for  d  H  A  B  is  a  Right-Line,)  c  therefore  is  the  □  ©  6 
CL- r  Q  CH.  By  like  reafon  is  zA  ABE— \\BL-=zAFBC  —  ax. 

\\B  G ,  and  f  confequently  Q5L  =  D  5  Therefore  is  the  whole  □  B  D  l’yihagow  s* - 
=  DC’Zf-FD  B  L  —  uCH-\-uBG.  WWD.  »• 

Schol. 

Hence  wc  have  a  method  of  Adding,  and  Subtracting  Squares,  which  (hall 
be  farther  illuftrated  in  the  two  Problems  following. 

Problem  I.  a, dr.  Ticket. 

To  make  a  Square  equal  to  any  Number  of  given  Squares . 

Pra.  T  Et  a,  b,  c ,  be  the  Tides  of  the  three  □*,.  ‘Make  the  L  A  BC,  (a)  n.  1. 

JL/  laying  a  from  Pto  C,  and  b  from  B  to  D  and  draw  D  C,  then  (b)  47.  1. 
is  DCq  b  =  BCq-\~BDqz=  a'-\-b\ 

Then  transfer  D  C  from  B  to  E ,  and  lav  C  from  B  to  F ,  drawing  E  P,  then  is  (c>. 
FEqc=zBEq  (DCq)J{^B  Fq(clfz=a*-\-b*  -\-c*.  WWDn. 

Problem  1 1. 

To  make  a  □  equal  to  the  difference  of  2  as  given. 

LEt  b  be  the  Tides  of  the  2  ns  given.  Draw  the  indeterminate  line 
A  D,  then  transfer  a  from  A  to  B ,  and  b  from  B  to  C,  and  vrith  the  ex¬ 
tent  A B  from  the  Center  B , a  deferibe  a  Q  •  and  from  the  point  C, raife  the  «L 
C  E ,  cutting  the  circumference  in  E,  Iaftly,  draw  B  E.  a  Then  is  B  E  q  =  .  r 

BAq-a *  -  BCq(b2  >j-JECy.bTherefore  BAq—BCq -al—b'.~CEqWWDu.  (b) 

Problem  III. 


46 
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Problem  III. 


twofides  of  a  Right-Angled,  A  a,  b,  c  being  given  to  find  the 

|  F  the  two  Tides  containing  the  L_  be  given,  viz.,  a,b:  then  4*-)^  =  ^ 
and  y':  ^-\-b2:  =  c.  In  Numbers  thus,  let  a  —  9,  &  =  I2,  then 

v:=$\*nrbl~  I44>  and*2 -+-£*=  225.  And^:  ~^TT2  =iz-c 
But  it  the  fide  c,  lubtending  the  L.  be  one  of  the  Tides  given,  then  V-J 
b'  —  a1,  and  V :  c2 —  b2:  —  a  In  Numbers  thus,  c2=.  22c  b*=  14.4. 
and  c2  —  &3  =  8 1 ,  alfo V :  c2  —b2:  —  9  —  a.  WWDn  ’ 

And  Note,  that  the  Numbers  3,4,  and  5  (to  which  we  may  add  all  their 
multiples  and  powers)  are  called  Py thagoric  Numbers ,  and  do  compleatlv 
conftitute  Right-Angled  as  if  put  for  Tides. 

Thcorem  s8.  Prop.  XL VIII. 

If  the  Square  made  upon  one  fide  B  C,  of  a  A  C  A  B,  be  equal  to  the 
Squares  made  on  the  other  fide  of  the  A  ,  A  B,  A  C,  then  the  S 
CAB  contained  under  the  other  two  fides  A  B,  A  C  //  a  L . 

iaj  11.  1.  ^••pRomthe points, draw ^D  =  ^C,  fo that  and  iovn 

i'b)  conftr.  Ml.  D  B.  ] 

5!  V 

f  d  equa  *  But  &  A  B  IS  L ,  therefore  C  A  B  fhall  alfo  be  L . 

W  W  D. 

The  moft  notable  and  ufefiil  Propofitions  of  this  Book  are  the  4.  v  6 

*3>  IS>  *9>  20,26,  29,  31,  32,  36,  37,  38,41,  47.  ■  *  *  9  9 
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Euclid’s  Elements. 


definitions. 


,  np — Wen  Right-Angled  Q  A  BCD,  is  faid  to  be  contained  under 

I _ 1  two  Right-Lines  AB,  BD  comprehending  a  I — 

r—1  But  for  eafe  fake  we  exprefs  O  C  A,  A  5,  or  □  CA  B  or 
j  aADotCAxAB,  (or  by  marking  each  fide  with  a  finglc 
letter)  a  b,  ftill  underftanding  thereby  the  reftangle  or  oblong ,  contained 
under  the  Right-Lines  CA,  ABkt  at  Right-  Angles.  — . . 

2.  In  every  0  AD,  anyone  of  thofc  0  s  which  are  about  the  Diameter, 
together  with  its  two  complements,  is  called  a  Gnomon,  as  the  D  GEfr  ^ 
or  A  B  H  is  a  Gnomon  «)  asalfo  FH-fAC^C  D  or  GLFtsi 
Gnomon. 


G 


_  1 

4S _  Tlx  Second  IBook  of  Lib.  IV.  J 


Very  eajte  Equations,  arifuig  by  comparing  of  two  unequal 
Quantities  or  Numbers :  whereby  moft  of  tlx  Tropofitwns 
of  the  Second  Book  are  invented,  found  out  and  wrought, 
jit  to  exercife  the  young  Student  withall.  Let  the  Quan¬ 
tities  be  m  (7),  u  (5),  the  fum  z  (10),  Difference 
x  (4.) 


The  Rea- 
for. 

Num¬ 
bers  of 
Equa¬ 
tions. 

/h  Species  In  Numbers. 

The  Reg¬ 
ion. 

I  Num¬ 
bers  Oj 
Equa¬ 
tions. 

In  Species. 

1 

2 

z.  —  m-\-n  lo  — 7-I-3 

■v  ~  ?w — «  4—7  —  3 

1  x  b 

I  X£ 

l  x  m 

1  x  n 

18 

19 

20 

21 

22 

zb—bmJ^bn  ( 1  Prop.) 

z.2=z.m-\~z.n  (2  Prop,) 

z.rn=mi-\-mny 

1  «=»*+*» J  (3  Prop.) 

z.2  —  (4  Prop.) 

1 —  n 

1  —  m 

2i~« 

2  —  .V 

1  -l-  2 

3 

4 

5 

6 

7 

=  — «  7=10 — 3 

v=z.—m  3  —  10—7 

^  —  AT-j-  W  y _ ^ 

« — w — .v  3  —  7 — 4 

14=10-4-4 

2  O 

7  X  8 

24  4 

25-!-^ 

I  x  2 

23 

24 

25 

26 

27 

x2=m2 — 2mn-\-n2 
•\nm=zr — x2 

zf-  X2 

mn= - __ 

4  4 

mn-Y— =i_  (5  Prop.) 

4  4 

Z.x=mz—  nl 

1  —  2 

7 

8  2 

7-  -* 

8 

9 

10 

1 1 

2»—z—x.  6=10—4 

_ ^~ir-v  1  o-[~4 

m~~  2  7~  2 

„  10-4 

1  '  2  *—  2 

'<•  =  2m-  x  10=1 4 — 4 

x—zrn — z.  4=14 — io 

27-N;1 

3.^. 

29+221W 

24H-A-2 

224.23 

32  2 

29 

30 

31 

32 

33 

'z.x  +  rf=zn?  (6  Prop.) 

m2=z,2 — 2z.n-\-nz 
l7Ln-\-m2-=zS -\-n2  (7  Prop.) 
4  w;;+a-*=xz  (8  Prop.) 

*7-4  -»*=2»»'  4  2?;*  ( 1  oProp.) 

„  =»/-}•»'  (9  Prop.) 

and  lo  infinitely. 

8-1 -.v 
:  3  — 2  n 
2  X  -,v  1 

Vi  i 
^  1 

14 

16 

17  f 

l  =  2»-|-*  10=6-1-4 

■V—Z.—  2  n  4=10—6 

\7—xm — xn  16=28 — 12 
>nn  —  zP’Tf-tnn — z.m — z.n. 

~  x x-\-lxn-\-r.r.  J  j 

The  16  Equation,  and  fo  to  the  33  will  prove  true  if  put  into  Numbers 
as  the  former  were. 
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Prop.  I.  Theorem  i 

If  two  Right-Lines  b,  and  A  B  be  given ,  and  one  of  them  A  B 
divided  into  as  many  parts  at  yon  pleafe  ;  the  □  comprehended 
under  the  whole  b,  and  divided  line  AB,  (ball  be  equal  to  all  the 
n*  CE,  EH,  FD  contained  under  the  whole  line  b,  and  the 
fever al  (egments  A  E ,  E  F,  F  B. 

Pra.  pRomthe  points  A,B,  araife  A  C,  B  D,  Is  A  5,  making  AC- :  (a)  ir.  i. 

r  B  D  =  b,  and  joyn  CD,  then  b  draw  through  the  points  E  and  F,  3°-  « • 
eF  H II CE  G  II  CA  C ,  producing  them  till  they  meet  with  the  Line  C  D.  S  31 '  *' 
Pro.  So  is  eC5  a  □,  under  AC  (—V)  and  A  B,  and  is  d  equal  to  the  fei  J  ' 
C£3S  CA-^EHJ^HB.  WWD.  \  W  54 

In  Numbers  thus , 

Let  b  —  3,  and  A  B  —  10,  which  10  divide  into  2  —  A  Ey  3  ~  E  F , 
and  5  =  F  B.  Then  will  10x3==  30  =  3x2^3  *3  _j~‘3  x  y. 

The  i.S  Equation,  z.  bzszzm b-\-nby  in  words  thus,  if  two  Right- 
Lines  z.  and  b  be  given,  and  if  one  z.  be  divided  into  two  parts  (or  as  many 
as  you  plcafe)_w4->7>  tbe  Reftangle  of  thofe  two  lines  2.  b  is  equal  to  the 
parallel  Rc&angles  mb-\-nb}  made  of  the  line  ^  and  the  Segment  of  z, , 
viz.  m  and  n. 

Prop.  II.  Theorem  2. 

If  a  Right-Line  AB,  be  divided  any  wife  in  C  and  D,  the  Reel- 
angles  EC,  G  D,  H  B,  comprehended  under  the  whole  line  A  E, 

(—  A  B)  and  each  of  the  Segments  AC,  CD,  BD,  are  equal 
to  the  Square  A  F,  which  is  made  of  the  whole  line  A  B.  That  is , 

A  B  *  A  C  -H  AB  *  c  D  +  A  B  *  DB  =  AB  q. 

•Pr-.iT"\N  A  B  make  the  *  c  £  B,  and  through  C  and  D  let  be  drawn  b  C  <7,  (a)  4 6.  u 
KA  and  DHWAE  ■,  c  alio  let  CG  ~  DH  —  AE.  Then  fhall  the  Cb)  31.  10. 
DEC  v:r  A  E  (-d  AB)  x  AC  ,  the  n  G  D  --  C  G  {—AB)  x  CD,  and  ??  3- /• 
the  CD  FIB  ~~  D  H  (  -  A  B)  x  D  B.  Therefore  o  E  C-|.  cd  G  D  4-  a  (d)  29  dcf'  1 
UB~ABq.  WWD. 

In  Numbers. 

Let  AB  =  ic,  AC~ 2,  CD  —  3,  D  5  =  5,  Then  10T5  4-  10x3 
4*  10  x  2  --  10  x  10  — -  100. 

The  1 9  Equation,  in  words,  the  Square  of  any  line  is  equal 

to  the  Rc&angle  of  that  line  and  its  parts. 

G  a  ■  Prop 


The  Second  'Book  of 


Lib.  IV. 


/a)  II.  1. 

(b)  3.  I. 

(c)  33.  1. 

(d)  covftr. 

(e)  15  ax. 


It  a  Right-Line  A  B,  be  cut  any  wife  in  E,  the  Rectangle  C  B,  com¬ 
prehended  under  the  whole  line  A  B,  and  one  fegment  A  C  =  A  E 
is  equal  to  the  Re  ft  angle  F  B,  contained  under  BE,  F  E  (:=  A  E  j 
and  the  Square  C  E>  which  is  deferibed  on  the  fegment  A  E. 
That  is,  AbxAE~EB*AE4-AEq. 

Tro.  T  Et  A  B,  be  divided  in  E,  then  on  the  points  A,  E,  B  *  raife  AC  EF 
-L  B  D  Xs  A  B,  b  and  make  A  C~  EFr=B  D—  A  E,  alio  draw 
CD' WATS.  Then  becaufe  AC  —  A  A E,  the  □  A  D  =  A  B  x  A  E : 
Again,  becaufe  F  £  J  =  A E,  therefore  the  □  F  B  —  B E*  A E.  Laftly  ' 
becaufe  AC  —  EF  —  A E,  the  □  A F  is  a  Square,  and  the  □  A F □ 
EB=zcC3AD.  IV  J  VD.  1 

In  Numbers. 

Let  AB  —  10,  AE  =  7,  and  EB  =  3.  Then  7  x'7  4-  fd~3  —  7TT0 
=  70. 

The  20  and  2 1  Equations ,  z.  m  —  mz  4  m  n  &c.  in  words,  the  Reft- 
Angle  under  the  whole  line  2:,  and  one  of  its  parts  m,  is  equal  to.  the  Square 
of  one  part  mz  and  the  □  of  the  part  m  n. 

Prop.  IV. 

If  a  Right -Line  AB  be  cut  any  wife  in  C,  the  Square  A  E,  which 
is  made  of  the  whole  line  A  B,  fhall  be  equal  to  the  Squares  H  F 
C  K,  which  are  deferibed  on  the  fegment  AC,  CB,  and  to  double 
the  a  contained  under  the  fegment  AC  CB,  fci.  the  □» 

AG,  G  E.  That  /V,ABq  =  ACq4CBqd-  2  A  C  *  C  J3. 

Tro . I N.  the  A  A BD, becaufe  A D=:  A B, therefore  the  ZI A  DB  —  *Z. 

1  A  B  D  = b  i  L.  The  fame  may  be  faid  of  the  A  E  B  D .  Alfo 
in  the  AFDG,  theZlDFG’is  c  L,  and  FD  G  —  FG  D  —  bi  L,  there¬ 
fore  c  D  F  —  F  G  =  f  D  H—i  HG,  and  the  Q  F  H  is  e  a  □.  For  the  fame 
reafon  (hall  the  [jC/Cbean.  Therefore  HF ,  CK  are  the  nsof  the  fegment 
AC(—  HG),  CB.  Again,  feeing  CG  —  G  K  —  &  C  B,  and  FG  ■=  G H 
—  AC  the  □*  AG  ,  G E  are  contained  under  the  legments  AC,  C  B  ? 
And  laftly  ,  the  □  A  E  h  =  a5  HF  -1-  C  K  -j-  ds  A  G  4-  GE ,  or. 
A  Bq-'  —  AC  q-\-C  Bq-\-2  AC  *C  B.  WWD. 
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In  Numbers. 

Let  AB~  6,  AC  —  4,  and  CB  —  2.  Then  ABq=  36,  AC  q  =  16, 

CBq  —  4j  and  AC  *  C B  —  %,  and  laftly,  36  =  16-E4-I-2  x  8  (=16.) 

Or  Thus. 

nAE  —  36,0  HF  —  1 6,  oCK  —^,VDAG  —  8,  V3GE  —  S.  Then 

□  36  —  □  16  -]-□  4 -1-8  4-?.  .  ,  c. 

The  22  Equation  ,  t*  =  2  mn  +  tP,  m  words,  the  Square  of  the 

whole  line,  is  equal  to  both  the  Squares  made  of  the  iegment ,  and  twice 
their  Q. 

Theorem  $. 

Prop.  V. 

jf  a  Right- Line  A  B,  be  cut  into  equal  parts  in  C,  and  unequal  in  D, 

;  the  Rettanole  L  D,  under  the  unequal  parts  AD,  D  G  (—  D  B) 
together  with  the  Square  H  F,  which  is  made  of  the  intermediate 
diflance  of  the  fettions  CD,  is  equal  to  the  Square  of  the  half 
line  CB.  That  is,  C  B  q  =  AD  x  D  B  +  DC  q. 

Vr£  /~\N  C  B 3  make  the  □  Cl,  and  draw  its  diameter  E  B,  alfo  through  (a)  46.  i« 
b  JD  draw  DFWBI-,  and  taking  B  K  z=z  D  B,  draw  hkcwiic  ibi  31-  J; 

through  K  the  line  K  L\\  A B,  alfo  A L\\  BK  ,  (d)  corl  f re. 

Pro  The  □  C  G  c  =  □  G"  I,  and  putting  the  tl  □  D  K  common,  the  O  (e)  36.  1. 
r  1C  -  □  D I.  But  AHe  —  CKf  —  DL  If  therefore  CG  be  put  com-  rn  ax.  1.  1. 
mon  n  A  G  =:  I GC.  Wherefore  feeing  the  Gnomon  IGC^-^uHF  lg)  cor-  P* 

—  c  I,  the  a  AG  ~Y  U  H  F  zzluC  I.  WWD. 

In  Numbers. 

=  Then 

—  5  x  5,  that  is,  2t  -|-4  —  t 

The  16  Equation,  »>  That  is,  in  words,  theRedangle  of  the 

unequal  fegments,  together  with  the+Squ“re°f  ^.^If^feence,  is  equal  to 
the  Square  of  half  the  fum  •,  now  to  prove  that  the  intermediate  diftance  G  D 

is  equal  the  1 3  Equation  proves  %.  =  2Hr  x.  The  half  whereof  is  -= 

n  J_  now  DB  —  n,  Therefore  C  D 

1  2  V 

Prop. 


The  Second  'Book  of 


Lib.  IV. 


It  a  Right- Line  A  13,  be  divided  into  two  equal  parts  in  C,  and 
Mother  Right-Line  E  D,  aided  to  the  fame  direltfy  in  one  Right. 
Ltne,  the  Re£t angle  A  I,  comprehended  under  the  whole  A  13  more 
the  augment  B  D,  and  the  augment  D  I  (— BD,)  together  with  the 
Square  of  the  half  K  H  (  =  C  B .)  viz.  K  G,  is  equal  to  the  Square 
C  E  rna.:  on  CD  — CBi-BD,  taken  as  one  line.  That  is 

AD*DB-i-CBq  =  CDq. 

theRight-Line  CD > make  the  o  C E,  through  It,  draw  EG 
MnALW  D  fE’  anduklnS-D 1  =DBdraw  through/,  IL\\DA,mA 

Tro.  The □  ’  LC  -  '  KBes  1  HE,  and  puttingCWS  /  common,  the 
In  Numbers. 

Let  ABj=  I a,A£  =  C B  j ,  5  D  - 1 ,  A  B -|-  B  D  =  i i, CB _L S  0-7, 
Then  12x2-1-5x5=7x7,  that  is,  24  4  25  =  49. 


(a)  46.  1.  pr£> 

(b)  2  ax. 

fO  cor‘Jir-  MG 

■  d;  1 5  ax,  ! .  ^ 


If  3  Right-Lines  BD,  CB-fBD,  AB  -\-  B  D,  lie  in  arithmetical 
proportion  then  the  Rectangle  under  the  eSremei ,  togethe"  with  the 
fiquaie  of  the  difference,  is  equal  to  the  Square  of  the  middle  term,  that  is 
yIff'h—AB\-BD)y.BD,-\-BC^—Q  .CD  -  Q  :  CEi\-  BD.  ’ 
the  ih  Equation,  z.x- j -«»■.-»,«,  putting  C  D  —  m,AC  •-=  »,  and  ED 
-  v  5  m  words,  it  will  make  this  proportion. 

Prop.  V  1 1 

if  a  Right- Line  AB,  be  cut  any  wife  in  C,  the  Squares  of  the  whole 
hnc  together  with  the  Square  of  one  of  the  {consents  CB,  is  equal  to 
the  double  ReB angle  under  the  whole  line  A  B,  and  the  [aid  (cement 
V.B,  together  with  the  Square  made  of  the  other  fegment  A  C.  That 

w,  ABq4-CBq  =  2ABxCB  I  ACq. 

P'-nN  •{?  ;w*)teAc  a  AE,  and  taking  B  M- C  E.  draw  C  All  BE, 
,,r'~ \  11 A  f,  and  produce  BE  to  C,  lb  that  £  G  =  t  M,  and 

AiG—D  BE  and  complcat the d  E F. 

Tro.  Then,  □  EF— d  □  A  M\-MF  4  K  L.  WW  D. 
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In  Numbers, 


Let  AB  =10,  AC  =  7,  C  B  =  3 ,  and  A B q  =  1  op ,  C  B q  —  9, 
AC q  ^  49r  AB  a  CB  —  30.  Then  100 -j-9  =  30  x  2  449. 

The  30  Equation  2  z,  n  4-  w*  =  z,2  4 in  words,  o^r. 

Prop.  VIII. 

if  a  Right -Line  b  he  cut  any  wife  into  two  parts ,  the  quadruple 
Reid  angle  under  the  whole  line  b,  and  one  of  the  fegwents  z,  together 
with  the  Square  of  the  other  fegment  y,  is  equal  to  the  Square 
of  the  whole  line  b,  and  fegment  z,  taken  as  one  line . 


1 

2 

hi  —  y*  3 
f  3~]-2  bz,  4 
b4+*r  5 


That  is,  4  b  z.  4- &  4 
For  a2  ^+/~^H-^- 
ibz.  —  b'-irzS—y*. 

Drbz.—b2-\-  a?  — y%-\-  lb  z.. 

4  &  a  4.  j,.-  =  b*  4  4  2  b  z.  =  <4-  R3IT 


jnrz>. 


/?;  Numbers. 


Let  b  •=■  10,  _y  —  7,  z.  =  3,  then  fcz.  =  30,  and  46  s,  =  120,  £2  =  100, 

:  49,  z*  —  9, 2  &  z.  =  60,  laftly,  120-1-49  =  100  4.9  4  60  =  169  = 
10  4  3  x  1043.  x  .  ,  . 

The  31  Equation,  ^ninAr  *  >  m  words,  ore. 

Prop.  I  X. 

If  a  Right-Line  AB,  he  cut  into  unequal  parts  in  D,  and  equal  inC, 
then  are  the  Squares  of  the  unequal  parts  AD,  D  B  together 3 
double  to  the  square  of  the  half  line  AC,  and  to  the  Square  of 
the  difference  C  D.’that  is^A  D  q  4  D  B  q  =  2  A  C  q  T  2  G  D  q. 

Tra.  T]Rom  C ,  raife  C  B  -4  and  = C  A  — CBy  and  draw  E  A,  EB 9 
L  alfo  through  D ,  draw  D  F 1!  C  F,  and  through  F,  G  F  I!  C  D,  and 
laftly,  joyn  AF. 

Tro.  The  A  ACE  is  an  Tfofccles,  therefore  the  ALA  —  /L  bE  —c  f  !_. 
Alfo  in  the  A  B  CEy  for  the  fame  rcafon,thc  /LB  —  Z£=r  L;  therefore 
the  whole  /.  AE  B  is  1 —  In  the  a  EG  F,  the  ./G  d  -  /_E  CB—*  L, 
therefore  the  /L  E  = b  F  =c  ■■  L-,  and  confequently,  GEC-GF.  Whence 
G,F  —  t  C  D  =  G  E,  an  .1  by  litre  reafon  ihall  D  F  —  DB%  Now  AFqi  — 
A  D  q 4  D  F  q  f  =  D  B  cj  \)  again  A  V  .7  3  F  7  -]  -E  F  q.  But  A  E  q  — 
AC  q  4  C  E  q—  2  AC  q  And  E  Fq.,  —  .E  G  q  G  F  q  —  2  G  F  q  7= 
2  C  D  q.  Wherefore  A  D  q  -j-  &  -3 1  2  c  7  "h*  2  C  X)  7,  F). 


Theorem  8, 


(a)  7-  2. 

Cb)  3  ax.  1. 
(c)  2  ax-  1 


Theorem  0. 


(a)  conjtr. 
Cb)  5*  i- 

(c)  32.  1 

(d)  29.  1. 

(e)  6.  I. 
CO  34-  I- 
Cg)  47-  J 
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CO  <5-  !• 


Let  AD  —  q,  DB  —  3,  AC  — 
-49,  D  Bq~$,AC q  —  25,  CDq 

.’.it-  h  o  _U  n  —  cri  8  —  cR 


-49>  DBq—^Atq- 

tl'at  is,  49-1-9  =  S°4- 

The  33  Equation,  — -t 


Then  49— 5 


=  »>z  -h  »S  in  words,  &c. 

Prop.  X. 


If  a  Right-Line  A  B,  he  cut  into  two  equal  parts  in  C,  and  another 
line  B  O,  be  added  in  a  Right -Line  with  the  [awe  ,  then  is  the 
Square  of  the  whole  line  and  augment  taken  as  one  line ,  together 
with  the  Square  of  the  [aid.  augment  B  O,  double  of  the  Square  of 
the  half  C  B,  and  augment  B  O,  taken  as  one  line ,  That  is,  AOq 
+  BOq  =  2BCq+2COq. 

TVrpRoin  C,  raife  C  E  X  and  —  AC,  and  draw  AE,E  alfo  through 

IT  E,  draw  EEWCO^  and  through  O,  OF^CE,  produce  FO,  till 
it  meet  E  B  produced  in  G ,  and  draw  A  G. 

Tro,  In  the  As  ACE,  EC  B ,  AC  —  EC—  CB,  alfo  in  the  As 
EF  G  and  BOG ,  F  E  =  F  G,  and  B  0  = 3  G  O,  and  confequently  the  Z. 
FEG  =  FGEzzzG  BOz=i  L,  and  th  qZ.BEC=EBC=CEA-EAC 
=  2  \~.  Then  A  G  q—b  AO  q  -[-  OG  q  (—BOq,)  and  AG  q  —  AEq 
EG  q.  But  AE  q  —  2  Ac  q,  and  E  G  q  —  zEFqz^zFGq.  There¬ 
fore  AO  q  4.  BO  q  =  2  ACq  -f-  2 COq.  WWD, 


Let  AB—10,  AC  —  CB  =  $ ,  BO  =3,  AO  —  B  AM  B  0  =  13 » 
C 0  —  8,  ABq  — 100,  B 0 q~9,AB  x  BO  —  30,  Then  169-1-9  =  8  * ^  *  2 

%  x  5  *  2  —  1 78. 

The  32  Equation,  2  n^M  2  it,  in  words,  c re. 


To  cut  a  Right-Line  given  A  B  in  G,  fo  that  the  Rectangle  under  the 
whole  line  AB,  and  one  of  the  fegment  B  G,  ffjall  be  equal  to  the 
Square  of  the  other  fegment  A  G. 

(a)  46.  1.  TVrf.l  T  Pon  A  B  *  deferibe  the  a  AC.  b  Bife&  the  fidcs  AD  in  E,  and 
(b;  10.  1,  H.  draw  EB,  the  line  E  A  being  produced,  mak qEF—EB,  on 

A  F  make  the  a  A  Ft,  extending  the  fide  G  H  to  /,  then  is  the  □  (AH 
—  AB  x.  B  (f. 

cPro, 


Li$.  IV- 1 


cPro.  For  C3F  I -\-EAqc-=^EFq  d  =:  £  2?  7  c  =  B  Aq  E  Aq  :  CO  6- 
therefore  V3F  l 1  —  B  A  q  —  nAC. '  Then  take  away  the  common  CD  f  f 
At,  and  there  remains  A  H—  G  C ,  that  is,  A  G  q  —  A  B  x  B  G—  GJGC.  f 
WWT>.  -  '  •;  :s  do  *:iv  .--'l 


This  Prop.  *  cannot  be  performed  by  Numbers. 


In  obtufe  angled  As  A  BC,  the  Square  of  the  fide  A  C,  fubt ending 
the  obtufe  B,  is  greater  than  the  Squares  of  the  fide s  B  C,  B  A 
’containing  the  obtufe  Z  ■>  by  a  double  Rett  angle  under  the  fide  BC, 
and  fegment  of  the  continued  Bafe  B  D,  taken  without  the  A  from 
the  point  on  which  the  Perpendicular  AO  falls ,  to  the  obtufe  /  B, 
That  is,  C  A  q  dr  C  B  q  4-  A  B  q  by  2  C  B  x  B  D . 


i-|-jD  A  q 


1  Dro. 1  D  q  =  D  B  q  +  B  Cq  -j-  2  DBTbC.  (a , 

2  V>  hCBqA-E>Aq-DBq-\-BCq-\~iibBxBC-\~ADq.  (\) 

3  Butb  ACq  —  C  Dq-\-  D  A  q. _ 

ACq  —  D  Bq-\-  B  Cq-\-  2  D  B  x  B‘C  -|-  A Dq. 

~  And  hABq  =zB  Dq  DAq.  _ A  - 

6  Therefore  ACq  —  CBq-\-B  A  q-\- 2  C  B  xBD.  c' 

7  And  confequently  ACqzrCBq^\-B  Aq  by  2  CB*B D.  WIV'D. 

\  Or  thus  Lettering  the  Scheme  as  in  thc  Margin. 

1  'bl  cr  t  ~\-  d'  by  2  p y}-  or  b1  —  c 1  dl  2  cy. 

2  b*  —  %  s1  (a 

•3  ^ut^  =  ^/-lu'i7c-l“V3^  !  •  ‘b 

4  bl  =  f’i]-2ycJi-c^-\^z.\  '  ' 

5  <r=y  +  *-'-  i,  s,  ;•  ;  r  ' 

6  b*—  xycMc. 

7  b*-d'-\-c  -\-2yc.  WIV'D. 

<  hi  Numbers. _  : .  -  ;  .  ;  ■ 


Let  b  r=.Jo,d  —  c  —  5,  y  -sz  2.6,  then  is,  b'~=s  100,^=49^  - 
7=6.76  2 =  26,  ancUJ -0^  =  49-!-  25  =  74-  And  laftly,  100  25 

-P49-1-26.'.  r-.'r* 


H 
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Scbol. 

Hence,  the  (ides  of  any  obtufe  angled  A  being  known,  the  fegntenty 
intercepted  between  the  X  -  and  the  obtufe  Al,  as  alfo  the  J,  it  felf  z.  may 

fc)  47-  eafily  he  found,  thus  ^  —y,  then  c  </:  d2 — y2:  —  z.  Thus  ex- 

plicated  with  the  former  Numbers,  1 00-25-1-493=26,  then  f  £-  =  2.6  -y> 
A  lib  49  —  6.  76  =3  42.24,  and  v/  42.24=  z... 

Theorem  12.  Prop.  XIII. 

In  an  acute  angled  A  ABC,  the  Square  of  the  fide  A  B  ftibt  ending 
the  accute  ,/G,  is  lefs  than  the  Squares  of  the  ftdes  A  G,  C  B 
comprehending  the  acute  by  a  double  Rectangle  under  one  of  the 
fides  containing  (viz.  B  C  on  which  the  J_  falls),  and  the  line  D  C, 
taken  within  the  A  from  the  _L  to  the  acute  £  C.  That  is , 
BAq^  ACq+CBq  A/2  BC  x  CD*  orB  Aq-f-2  BC  xCD 
=  AC  q  +  C  Bq. 

1  Tro.  T>  C  $4-  DC  q  BDq-\-  2  BC*CD. 
i-\-ADq  2  JL>  BCq-\-DCq\-DAq~BDq\^ADq^2BCr.CD. 
3  DGq-\-  DAqh  —  ACq. 

.4  B  D  ej  X  A.Dq  c  ==  B  A(j.  . 

2,  3.  5  B  Cq-lr  ACq  —  B  D  q-\~  A  D  q  -  \  ■  2  BCx  CD. 

5,4,  6  B  Cq^ACq—  B  Aq-\-  zBCxCl).  W  WD , 

Or  thus,  narking  the  Scheme  as  in  the  Margin. 

c2  d  by  2  dy.  6r  b2-)-  2  dy  —  c*4*  d2; 

1  d2  -\-y2  a  3=  2.1  -f-  2  dy. 

2  d2  -j-y2  4-  f  —  *.*  -}- p*  -J-  2  dy. 

3  /  +  f’l  =  c>. 

4  z.’-|-f»b=:  b\ 

5  d2  -j-  •=  x*  -1-  p 2  -\-  2  dy. 

6  d*  -\  c2  —  h\ -j-  2  dy.  WWD. 

In  Numbers, 

Bet  bz^z  13,  C—  t  5,  dz=  14,  andjr=rp,  and  b2—  169,^=225^=1^5 
2  dy  3=  2  52,  then  196  225=  169  {-252=421, 


<a)  7  2,. 

(b)  47*  I- 
<c)  47  l 
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Hence,  the  Gdes  of  an  accute  angled  A  being  know,  the  fegtoent 
intercepted  between  the  acute  XI  and  X  and  as  alfo  the  X  may  eafily  be 

found;  thus,  =  y,  then ^ 

2  « 

Prop.  XIV.  Problem  2. 

To  make  a  Square  M  L,  equal  to  a  Right-Lined  Figure  given  A. 

<Pra.*\  A  Ake  the  □  E  C  =2  A,  and  producing  D  C,  make  C  F  =  C  B,  (a)  4*5-  *• 

*  JVT  b  Bifeft  D  F  in  G,  and  with  the  extent  GF=G  D  from  G  de-  (b)  io-  i- 
feribe  the  Circle  F  HD,  producing  C  B  till  it  touch  the  Circumference  m  w  ^ ' 
H.  TbenlhallCtf?  r^uML-A.  (e)  5.2 

Tro .  For  let  GHbe  drawn.  Then  is  A  d  =  EC  — DC*CF  — GFq  3  ar.. 
-GCql-HCq*=ML.  WWD 

The  mod  ufeful  Prop,  of  this  Book  are  the  4,  5, 6, 12, 15  and  14. 


THE 
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E'  O"  AB,  BC  are  iuch. whole  diameters  are  equal :  or  from 

whole  centers  D  and  E,  Right-lines  drawn  J)F  EG  are 
equal. 

I  2.  A  Right-line  AC  is  laid  to  touch  a  o,  when  touching  the 
!ame,  luppoie  in  B,  and  being  produced,  itcutteth  it  not. 

3-  Circles  are  laid,  to  touch  one  the  other,,  which  touch,  but  cut  not  one 
the  otner. 

4*  il1  a  O  Right-lines  CK,AB are  faid  to  be  equally  diftantfrom  the  center, 
when  Perpendiculars  D  F,  DF  drawn  from  the  center  Z),  to  them  arc  equal  * 
and  that  line  G  His  laid  to  be  farther  diftantfrom  it  \  on  whom  the  greater 
Perpendicular  DI  falls.  b 

*>•  A  legmen t  ot  a  Circle  ACB  is  a  Figure  contained  under  a  Right-line 
A  B,  and  a  portion  of  the  Circumference  of  a  Circle  ACB . 

6.  An 


Lib.  IV. 


Euclid'*  Elements . 


"  6.  An  /L  of  a  fegment  C  AB,  k  that  Z  which  is  contained  under  a  Right¬ 
line  A  B ,  a»d  an  Arch  of  a  Circle  C  A.  ^ 

An  Z:  is  faid  to  be  in  a  fegment  ^Cywhcn  in  the  Circumference  . 

thereof  fome  point  3  is -taken,  and  from  it  Right-lines  AB,  C  B,  drawn  to 
the  ends  of  the  Right-line  AC,  which  is  the  bale  of  the  fegment  then  the 
ALABCj  contained  under  the  adjoynecl  lines  A  B,  C  B,  is  laid  to  be  an 

^'8inBucCwhcnt’thc  Right-lines  AB,  AD,  comprehending  the  Z  D  AB, 
do  receive  any  periphery  of  the  Circle  BCD,  then  the  Zl  DAB  is  laid  to 

A  ftaorofa  CkcTe  is  when  on  ^  2  AC,  islet  at  the  center  A  of  . 
that  Circle r  m,  that  Figure  V  AC,  comprehended  under  the  Right-lines 
■BA,  AC containing  the  and  the  part  ot  the  Circumference  received 

^Icn'l.ikffcgments  of  a  Circle  arc  -ABC,  DBF,  which  conclude  equal 
B  A  C,  jE  D  F,  or,  in  whom  the  /J  CB  A,  F  E  D  are  equal. 

T  Problem  t. 

Prop.  I. 

To  find  the  center  F,  of  a  circle  given ,  ABG. 
rpra  r%Raw  A  C,  ■  which  bifeft  in  E ,  and  on  Ef  raife  B  D  .L  A  C ,  (a)  to.  i, 

D  and  bifeft  it  inf-,  the  point  F,  (hall  be  the  center.  1  '  '  ' 

-jvT  If  not,  let  G  a  point  without  B  D,  be  the  center  (for  it  cannot  be 
in  the  line  BD,  feeing  that  cannot  be  divided  equally  many  point  but  F-,)  ^ 
let  rhe  lines  G  A,  G  C,  GE  be  drawn.  (d)  8.  i. 

Now ‘GA^GC,  and  AE=  EC  by  conftr-  and  O’ £  is  common^  there-  {)  IO*;. , 
fore  the  ZG£  A  =  G £C='  U  ,  •  therefore  the  ^  CEC-FEC.  (f)  10 
s  which  is  abfuid. 


If  a  Right-line  bifeft  at  Right-angles, .  another  Right-line  in  a  Circle  ■- 
the  center’ (hall,  be  in  the  bifefting  line. 


If  in  the  circumference  of  a  Circle  A  B  C,  any  two  points  A  and  Che 
.  taken,: the  Right-line  A  C,  which joyns  thofe  .rye  points  Jha,l  fall 
within  the  Circle. 

<Vro  IB  not  let  it  fall  without  and  ADC,  be  aRight-line  ■Having  fa,  .- 
I  found  the  center  E,  draw  £  A,  EC,  E  D,  and  let  £  D  cut  the 
periphery  in  15* 


oo 


if?e  lbtrd 


'&ooK  of 


1-lB.IV. 


rb)  15  def.  I 

Cc)  5.  I. 

Cd)  16.  1. 
(ej  T9.  1. 


Now  becaufc  in  the  Right-lined  A  EADC.  EA—hEC  th*  A 
EADC  —c  EC  D  A.  But  the  outward  ZADEcr*  DC  E  cr~  E  A  /> 
Tlia;efore  E  B  ‘  =  ^  £  c-  '£  £>,  the  part  than  the  whole,  which  is  abfurd' 

theCUdere»^Dht‘ (r°m  y)t°C’  Ca"n0t  fa"  W‘,h0U£  but  wid,<» 
Corol. 

onefpoi^ht  linC  t0UCh  a  CirC1C,  f°  tHat  lt  CUt  lt  not>  k  touches  but  « 

Theorem  2.  D  ‘TM 

Prop.  Ill, 

Jfir,C‘rCn  CW  ^J-lineC  E>  drm*  *****  the  center 

A,  ktfeft  any  other  line  B  D  not  drawn  through  the  center  it  (hall 

tffcTtVfrmf1  ■’  *ndif‘t  ^  “  Ri&ht-*n&Us  >*  Mnlfo 

Ca)  hyp. 

(b)  „  i'f  7’rc.pRom  the  Center  A  ht  BA,  DA  be  drawn. 

/d)  10  def.  1.  ^  7?,ro-  T*  Becaufe  B  F  =  *  F  D>  and  =  and  £ is 

(«)  hyp.  common:  the./*  AFB,  CAFD  =  d  L_.  tfrPT‘Z). 

«•  .Z’’'0-2-  Becaufe^  FE^AFB,  andth  e  Z.  A  B  F  <  r=  A  DF.  and 

(f)  <51.  ^F  common ;  6  therefore  is  BF  —  FD  =lx  BD  IVWD 
Cg)  26.  r.  *  *  rr  " 

Corol. 

In  any  Equilateral  or  Ifofcdes  A,  if  aline  drawn  faom  the  vertical  Z 
bifeft  the  bate,  that  lute  is  Perpendicular  to  it.  And  on  the  contrary,  . 
Perpendicular  drawn  from  the  vertical  Z  bifedts  the  bafe. 


Theorem  3. 


'a)  9  ox. 
fb)  3,  2» 


Prop.  1  v. 

If  in  d  Circle  A  DB,  two  Right-lines  A  B,  C  D  cut  threush  one  the 
ether  yet  neither  of  them  f.f,  through  the  Center  F,  thfn  neither 
Of  thofe  lines  are  divided  into  equal  parts. 

Tre.por  if  one  line  onlypafs  through  the  Center,  its  manifeft  that  it 
*.  cannot  be  bifedled  by  the  other. 

If  neither  of  them  pafs  through  the  Center,  then  from  the  Center  F 

draw  F£,  now  if  were  both  bifeaed  in  E,  the  Zf  E  B  —‘F  EC 

— p  L_,  Which  k  abfurd. 


Prop* 


*>  jij  eft 
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Prop,  V. 


Theorem  4, 


(a)  15.  d:f.  1- 

(b)  9  sx. 


If  two  OS  D  C  B,  E  C  B  cut  one  the  other ,  they  Jhali  not  Live  the 
fame  Center  A. 

Pro.JF  they  have  then  4  —  *  j4  D  —  *  At.  b  Which  i?abfurd..  (b) 

Prop.  VI,  Theorem  $. 

if  %q *,  AB,  C  B  inwardly  tench  one  the  ether  in  B,  they  have  not 
one  and  the  fame  Center  D. 

JF  they  have,  then  DA  .»=  DB*-CT>~  b  Which  is  abfurd. 

Prop.  VII.  1 

If  in  A  B,  the  Diameter  of  a  Q>  fomc  PQ(nt  G  be  taken,  which  it  not 
the  Center  of  the  Ob  A»d  from  thit  certain  Right -lines 

G  C  ,  G  D,  G  E  fail  on  the  q,  the  great  cfi  line  {hall  be  that • 

GA  in  which  is  the  Center  F;  the  leaf  the  remainder  of  the 
fame  line  G  B.  l And  cf  all  the  other  lines,  the  line  G  C  ncarcjl 
to  that  which  was  drawn  through  the  center ,  is  always  greater 
than  any  line  D  G  more  remote and  only  two  lines  are  equal 
G  E  ,  G  H ,  which  faU  upon  the  Q.from-  the  fame  point ,  on  each 
ftde  of  the  leaf  GB,  or  of  the  greatcfl  G  Pi. 


3V*.T?Rom  the  Center  F  draw  F  C ,  F  D  >  F  E\  and  »  make  the  z!  <X)  23.  1. 
IT  'ZFH-BFE. 

*Pro.  1 .  G  F4-  F  C(z=z  G  A)  b  tr  G  C.  WWD.  (b) 

a.  FQ  —  c  F  D  and  F  G  is  common  v.  idfo  the  GF  C  d  cr  G  F  D  ^ 
e  wherefore  G  C  cr  G  D.  (c) 

3 .  FB  —  F  E'sG E^-GF  and  F  G  common-  Therefore  F  B  —  (  q 

FGz=&GB~?GE.  .  k  ,  t 

4.  F  E  —  F  H,  and  F  G  is  common,  aKo  the  zl  B  F  H h  =  B  FE  *,  there- 
fore  is  *  G  E  =  G  H.  But  that  its  impofible  for  any  other  line  G  D  from  *  'J 
the  point  G}  to  equal  G  E  or  G  H  hath  been  already  proved.  WW  (D. 


20.  Ic 

[5  dcf.  : 
9  ax. 

24.  I 
20.  X  * 
5  ax. 
cor, jit. . 
4.  I-' 
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Theorem  7. 


Prop.  V I  LI. 

If  (owe  point  A  be  taken  without  a  q,  and  from  that  point  be, 
drawn  certain  Right-lines  A  F ,  AG,  AH  to  the  q*  and  of 
tbofe  one  AH  be  drawn  through  the  center  L ,  and  the  other  any 
wife ;  of  all  thefe  lines  that  fall  on  the  concave  of  the  circumference' 
thxt  ts  the  great  eft  AH  which  is  drawn  through  the  center  •  and 
of  the  others ,  that  which  is  nearefl  to  the  line  paffing  through  the 
center,  is  greater  than  that  which  is  remoter.  But  of  all  thefe  lines 
that  fall  on  the  convex  part  of  the  Q  ,  the  leaf  is  that  A  B  which 
is  dr  awn  from  the  point  A  to  the  Diameter  B  H ;  and  of  the  others 
that  which  is  nearef  to  the  leaf,  islefs  than  that  which  is  farther 
diflant ,  and  from  that  point  there  can  be  only  two  equal  Right-lines 
A  I,  A  E  drawn. ,  which  (hall  fall  on  the  circumference  on  each  fide 
of  the  leaf  line  A  B,  or  of  the  greatefl  AH. 


:aj  2©.  1. 
(b)  24.  i* 
fc)  20.  1. 
(d)  5  *x. 
CO  21.  1. 
(f)  5  ax. 


(g)  con!b. 

(h)  4.  1. 


Pye -TJRomthe  center  L,  draw  the  Right-lines  LG.  LF  LE  TC  t  j 
r  and  makethe  ^ALE^  ALL 
Pro.  1.  AH— AL-fLG'zr-  AG. 

2.  LG  =  LF,  and  A  L  is  common  ,  alfo  the  X  AL  G  c—  A  T  v. 

b  therefore  A  G  cr~  A  F.  r’ 

3.  L  A  f  C^C  A,  and  LB—LC,  if  I  take  this  latter  from  the 

there  remains  ABA—z  AC. 

4.  A  C-f  C  L  'sAE-^LE,  and  CL  =  £L,  f  therefore  A  C-z 1 
former  E. 


5.  L 1  =  L  E,  and  A  L  is  common,  alfo  the  aIA  L  E  *  =A  L I  •  h  there¬ 
fore  AJ  Z,  —  A  EL.  But  that  no  other  line  could  be  drawn  equal  to  thefe, 
was  proved  before.  Therefore  &c.  W  W  V. 


Theorem  3.  Prop,  IX. 

If  in  a  Circle  BC  D  point  be  taken ,  and  from  that  point  moYe 
t  nan  two  equal  Right-lines  A  B,  A  C,  AD,  drawn  to  the  circumfe¬ 
rence ,  then  is  that  point  A,  the  center  of  the  Q. 

''a)  7.  q.  no  P°'nt  w^hout  the  centre  can  more  than  two  equal 

Rignt-Iines  be  drawn  to  the  circumference.  Therefore^  is  the- 
centre.  WIV'D. 


Prop. 
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Prop.  X.  Theorem  9. 

l A  Circle ,  A  E  F  cannot  cut  another  Circle  F  D  C  in  more  than  two 
points . 

Pro.  IF  it  can  let  it  in  A  E  C,  aFrom  the  center  G  draw  G  A,  GC ,  GE,(  a)  1.  3. 

JL  now  becaufe  G  A  —  GC  —  G  E  touch  the  circumference  of  both  (0  9  3* 
Circles,  the  point  G  (hall  be  bthe  center  of  both  q%.  c Which  is  abfurd.  ^  15 •  3- 

Prop.  X I.  Theorem  10. 

if  2  OS  ABC,  A  E  D,  touch  one  the  other  inwardly ,  in  A.  and 
their  centers  be  taken  G ,  F  5  a  Right-line  F  A  joyning  their 
centres  and  produced ,  fhall  cut  the  Circumference  in  A,  the  point 
of  contatt  of  the  Circles. 

Pro. TF  not,  let  the  Right-line  EG  produced  cut  the  Circles  in  fome 
JL  other  point  viz..  D.  And  from  the  center  G,  of  the  o  ABC  let 
G  A  be  drawn  to  the  point  of  contaft,  as  alfo  F  D.  Now  feeing  F  D  = 

FA,  and  3  G  D~\~GFc~FD,  its  alfo  CD-|-  GF  cr~  hFA,  and  taking  (a)  20.  t. 
away  the  common  part  F G ,  the  remainder  G  Accr  G  D,  But  G  A  =  hGB,  ^  *• 

therefore  C Per  CD,  viz.,  the  part  than  the  whole.  d  Which  is  abfurd.  (f  ^ mu 

Prop.  XII.  Theorem  u. 

if  2  OS  ABC,  E  B  D  touch  one  the  other  outwardly  in  B ,  the 
Right-line  which  joyns  their  centers  (hall  pafs  through  the  point 
of  contain. 

‘Pro.  IF  not  let  F  G  con  joy  n  their  centres,  and  IetPP,  CP  be  drawn.  Then 

BF-{-BG  *c-FG.  But  B  F  b  =  F  C,  and  P  C  b=G  D,  therefore  O)  20.  r. 

F  C G  D  F  C -b  C D  -\-  G  D  ,  a  part  than  the  whole.  Which  is  ^  ^  l' 

abfurd. 

Prop.  XIII.  Theorem  12, 

One  o  cannot  touch  another  0  >  in  more  points  than  one,  whether  it 
be  inwardly  or  outwardly . 

TF  it  can,  let  them  touch  in  both  the  points  and  C.  But  then  their 

*  centers  muft  be  in  the  Mine  eon)oyning  the  points  of  contact,  b  yet  I23’ 

not  both  the  fame  or  in  the  fame  point.  Therefore  there  {hall  be  two  centers  ^  J  3’ 
in  that  line,  as  C  and  //,  which  is  impofliblc,  feeing  the  line  can  be  bifefted 
but  in  one  point  only. 


I 


Prop. 


<$4 
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Theorem  13.  Prop.  XIV. 

In  a  o,  ABC,  equal  Right-lines  AB,  D  G  are  equally  dift  ant  from 
the  center  E :  and  Right-lines  which  are  equally  dift  ant  from  the 
center ,  are  equal  among  themselves, 

(  \  ->  -Pn’-*ERom  centcr  •E’j  draw  EF  A-AB,  and  E  G  C  D,  ’•'which 

Jb)  }l  gf.  f  will  bile£t  the  lines  A  B,  C  D,  alio  joyn  E  A,  ED. 

(c)  47  1  y  Pro.  1.  <tA  B  =  D  C,  therefore  AFh—DG.  But  alfo  EA  —  ED, 

5  therefore  F  E  q c  —  E  A q —  AFqc  —  EDq — DGq  —  EGq, therefore 

(cl)  4  dej.  3.  PE—E  (3  And  confequently  A  B,C  DA  are  equally  diftant  from  the  center. 
w  x*  Pro.  2.  £  F —  EG.  Therefor c  A  F qc  —  E  4  q  - E  F  q  =  E  D  q ~ 
EGq  —  DGq.  Therefore  AF  —  GD  and  K  conlequcntly  AB  —  DC* 
W  W  D. 

Theorem  14,  Prop.  XV. 

In  a  Q,  ABCD,  the  great  eft  line  is  AF  the  Diameter ;  and  of 
all  other  lines ,  that  line  B  E  which  is  neareft  to  the  center  G  ,  is 
greater  than  any  remoter  line  C  D. 

(a)  20.  I.  "Pro.  1  .T^VRaw  G B,  GE,  then  in  the  A  GBE,  G  B -\-  GE'cr  BEr 

\_J  But  G  B  4-  G  E  —  AF,  therefore  AF  zr  BE.  WWD. 
‘Pro.  2.  Draw  G  C,  G  D,  then  G  C-J—  (7  J)  — :  G  B  -1-  G  E,  But  the  XL 

(b)  24.  1.  BG  Mcr  ALCG  D,  b  therefore  the  fide  B  EcrC  D.  WWD. 


Theorem  15.  Prop.  XVI. 

vyl  line  E  F  drawn  from  the  extream  point  of  the  Diameter  A  C, 
at  Ls  to  the  [aid  Diameter  ,  [hall  fall  without  the  Q>  ABC*. 
and  between  the  fame  Right-line  E  F  and  the  circumference  , 
cannot  be  drawn  another  line  AB.  lXW  the  X!  °f  :he  Semi¬ 
circle  D  A  G  B,  [hall  be  greater  than  any  Right-lined  Acute  Xj 
and  the  remaining  /g  without  the  circumference ,  E  A  G£  's  lefs 
than  any  Right-lined  X. 

SPr<M.T7Rom  the  center  D  to  any  point  F ,  in  the  Right-line  F£  draw 
IT  the  Right-line  DHF.  Then  in  the  Right-angled  a  AXF, 
19.  1.  'DF'cr  (DA—)  DH,  and  feeing  H  is  in  the  circumfercn.-'c ,  lf  ixr.ift  be 
without,  WWD. 


Lib.  IV. 


Euclid V  Elements. 


Pro.  2.  Draw  DK  JL  A  B,  then  in  the  Right-angled  A  D  K  A,  D  A 
cr^DK,  but  the  point  A  is  in  the  circumference,  therefore  K,  and  (b) 
confequently  the  whole  line  A  B,  (hall  be  within  the  Circle.  IV  W  D. 

Pro.  3.  To  conftitute  an  X  greater  than  the  AlDAG  B,  there  muft 
be  a  Right-line  drawn  between  the  Right-line  E  A ,  and  the  periphery  A  B , 
which  hath  been  proved  already  impoflible ;  and  therefore  &c. 

Pro.  4.  So  alfo  to  conftitute  a  Right-lined  X!  Ids  then  the  XI  of  con* 
ta OlEAG  B  y  there  muft  be  drawn  a  Right-line  between  AE  and  the 
periphery  AB,  which  hath  been  proved  alfo  impoflible. 


A  Right-line  drawn  from  the  extremity  of  the  Diameter  c4  a  o,  and 
at  Ls,  is  a  tangent  to  the  faid  o* 


From  a  point  given  A ,  to  draw  a  Right-line  AC,  which  [hall  touch 
a  o  given  BCD. 

Pra.\r\Tlth  the  extent  -4  A  from  the  center  D,  deferibe  the  Circle 
V  V  X£,and  draw  D  A ,  alfo  on  B  raife  B  E  _L  A  -D.Then  draw 
BE,  and  AC  which  will  be  a  tangent  to  the  q  BCD. 

Pro.  For  3  D  B  —  DC,  and  DE'  —  DA,  and  theXlB  is  common;  W 
b  therefore  the  X  A  C  D  =  E  B  D~  1 —  c  Therefore  A  C  touches  the  o  (A  [&.  3. 
i.n  C.  WWDn . 

Prop.  X  V  1 1 1.  Theorem  16. 

If  any  Right- line  A  B  touch  a  o  D  C  E,  and  from  the  centre  D , 
to  the  point  of  contaft  C,  a  Right-line  Y)Qhc  drawn ;  that  line 
D  C  l hall  be  a  Perpendicular  to  the  tangent  A  B. 

IF  you  deny  it,  let  fome  other  lirte-  D  B  be  drawn  from  the  centre  D , 

Perpendicular  to  A  B ,  then  feeing  the  XL-#  is  a  1_,  fhall  be  the  XI  C  (a)  17.  t. 
therefore  the  fide  D  C ==:  DEb  cr  D  B.  c  Which  is  abfurd.  ^ 


If  a  Right-line  A  B  touch  a  q,  G  C  E,  and  from  the  point  of  contacl 
C,  a  Right-line  EC  be  drawn  at-  Right-angles  to  the  tangent  A  B, 
the  center  of  the  Q  j hall  be  in  the  [aid  line  E  C. 

Pro.  TF  it  be  denied, let  the  center  be  fomewhere  elfe  as  in  F  •,  and  ftom£}o 

1  the  point  of  contaft,  let  EC  bedrawn.  Then  (hall  £C'X^Jk  (a)  it, 
and  cenfequenjly  FCB  —  L  =  DCZ?.  b  Which  is  abfurd.  (b)  9  jk* 

I  2  Prop. 
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Theorem  iS.  Prop.  X  jr 

in  a  O,  D  F  G  A,  (41,/BEC  At  the  center  it  double  of  the /B  AG 
At^the^circimfereme ,  when  the  fame  arch  BC  it  the  haft  of 

ho.  T  His  Pro.  admits  of  a  triple  variety,  i.  Draw  the  Diameter^  E  F 
r,)  p  n  f,.  mf  le£  £he  ^'|H„t-,',ncs  BA'  AC  include  BE,  EC-,  then  EA± 

lb)  32.  i.  EB;  ‘h  crcforethe  ^  E  BAOBAB:  but  the  ^  BEF>  =  E  AB  4- 

Elc-^lfc.  WWD-  *  therefore  the  whole  2 

I'  ?ut  ac,I^.!t  -0  Gg  which  do  not  include  the  Right-lines  Eg,EB: 

f’O  5-  l  lh5nJ nCmg  ^Dn»EB’  thQ_^ED£~  CEBE>,  and  GEB  —  EDB  + 
(d)  32.1.  *EBD  —  i  GDB.  WW'B\  ^ 

thif^t0intcrfeaas  BEC'  BE>Ch  now  the  ^2 
ZBEC=zBD  C  WW  £GEB-2GDB>  therefore  the  remaining 

Theerein  19.  Prop.  XXl. 

*«OiADCB,  A  Z’BAC,  BDC  which  are  on  the  fame 
figment. 7  are  equal  one  to  the  other . 

(bj  Tax'  Bfwv%2FAC~Z  BDC’  therefore  the  Z:^C 

Theorem  20.  Prop.  XXII. 

The  opposite  ^DCB,  DAB  of  a  quadrilateral  figure  A  B  C  D 

defer  1  bed  in  a  q,  are  equal  to  2  Ls. 

(a)  2r.  3.  JVo.pwRaw  theDiagonals  AC,  D  B :  then  the^T  4  r>B3  -  ACB  alfo 
La  the  Abac  a  —  n  nr  ...... .  .  „  ll. 


x'  ---  ^  0  men  rne^.  /?  n B*  —  ACB,alio 

,  LA  the  <S.B  AC  *  —  BDC,  therefore  the  w  • , . ;  r  4  BC  —  B  CA 

$b)  32.1.  4-  BAC\  burthens  *2ff  A^-V  AC-+-AB'  ,  \  j-  therefore  the 

AiABC  bca -f*  B  A  C)  -J-  ABC  —  x  L  -  h 

Corel. 

A  Circle  cannot  b*e  deferibed  about  a  Rhombs  c,0r.te  Xs 

aregreater  than  2  Ls.  '  "  °me 


Prop. 


Lib.  IV* 
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Prop.  XXIII.  Theorem  21. 

Two  like  and  unequal  figments  of  a  o,  D I  F  ,  DEF  cannot  he  fit 
on  the  fame  Right-line  DF,  and  the.  fame  fide  thereof  \ 

*|F  they  be  like  fegments  draw  the  lines  ED,  EF,  and  /  then  the  CO  1°*** 

^  2iDI F  a  =  DEF.  b Which  is  abfurd.  ^ 

Prop.  X  X I  V.  Theorem  22. 

Like  fegments  of  O’  nfoncpal  Right- Lines  AB,  D  F  arc  e^ualone 
to  the  other. 


<rpY0  T  Et  AB  be  placed  on  SB,  ’then  they  (hall  agree;,  if  not  the  (a)  8  «■ 

L  one  muft  either  wholly  fall  without  or  within  the  other, b  which  is  w  a,.  3- 

abfurd  or  part  without  and  part  within  and  io  one  O  cut  another  in  CO  io.  3- 
more  than  two  points,  c  which  is  alfo  abfurd.  *  Therefore  the  fegment  (d)  8  «r.  1. 
ACB  =  DE  F.  WWD. 

Prop.  XXV.  Problem  3f 

^4 figment  of  a  O,  ABD  being  given ,  to  defer  ibe  the  whole  q, 
whereof  that  U  the  figment , 

Tra  TRrom  any  three  points  in  the.  Arch,  draw  two  Right-lines  in  the 
1  t  fegment,  as  AB,  BD which bifea  with  the  Xs  CE,  C F,  which 
1  if  f  r  F  (hall  cut  one  the  other  in  C  the  center. 

Tro.  For  the  centre  is  in ■  both  C  E  and  C  F,  therefore  it  muft  be  in  the  (a)  1.  3. 
common  point  C.  WWD.  ^ 

Hence  three  points  being  given,  its  eafie  to  find  the  center  of  a  Circle 
that  (hall  pafs  through  them. 

Prop.  XXVI.  T' " 

.  r  _.  arc  DEF,  eaual  ZJ  G  and  H,  B  and  E  Jland 
[?afflulf^rZfcrL  AC,  OF,  whether  thoCe 
f  he  lJe  at  the  centers  G  and  H,  or  at  the  csrcnmfcrenccs  ^ 
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Theorem  24.  Prop.  XXVII. 

In  equal  A  B  I ,  DEF,  the  </j  (landing  upon  equal  parts  of 
•  the  circumference  A  I ,  DF  ^  equal  one  to  the  other ,  whether 
they  be  conflituted  at  the  centers  G  and  H,  or  at  the  circumference 
B  and  E. 


(a)  2 6.  3. 

(b)  hyp. 

(c)  9  ax. 


FOr  if  it  be  poffible,  let  be  one  of  the  Z>  AGCcrDHF ,  and  make 
AG /  =  DHF-0  then  is  the  Arch  AI  3  =  DF  b  =  AC.  c  Which 
is  abfurd. 


Theorem  2$. 


Prop.  XXVIII. 


In  equal  0!  AB  C  ,  DEF  equal  Right-lines  A  C,  D  F  cut  iff 
equal  parts  of  the  circumference,  the  greatejl  ABC  equal  to  the 
greatejl  DEF,  and  the  teajl,  to  the  leaf. 

JVo.pRom  the  centers  G  and  H  draw  G  A,  G C  and  HD,  HF :  then 
U)  8.  I.  _  A  .  he1cau|'c  >hc  A  AGf=  *  a  DH-F-,  theZ.G  =  Z.H,  andcon- 
( b  i  26.  3.  lequently  the  Arch  AC  = b  D  F,  and  the  remaining  Arch  ABCC  —  DEF. 
(O  3  WWD.  &  - 

Theorem  26.  Prop.  XX IX. 

In  cctttal  O' ABC,  DEF,  equal  Right-lines  AC,  D  F  fuhtend 
equal  peripheries ,  ABC,  DEF. 

Ca)  hyp.  P"-F)Raw  GA*GC*  and/fD,  HF.  Becaufe  GA  -  tfDand  GC= 

(b)  27.3.  JLy  HF,  and  (  becaule  the  Arch  AC-=z  *DF)  theZlC?  b  —  H. 

(c)  4.  1.  c  therefore  is  the  bafe  AC—DF.  WW D. 

This  and  the  3  preceeding  Prep,  may  be  underftood  alfo  of  the  fame  Q , 


ProbJem.  4.  Prop.  XXX. 

To  cut  a  Periphery  given  ABC,  into  two  equal  parts 

(a)  10.  1.  ^.T'XRaw  the  Right-line  AC,  and  bifefl:  it  in  *2?,  with  the  +LB  D 

(b)  conftr.  !_/  which  (hail  bifecl  the  Arch  in  B. 

Cd)  'I  **i'.  b  I™'  ForJ  i  B>  9 B  bein§  drawn’  the  flde  D  B  is  common,  and  AD  = 
(e)  28.  3.  /J’.fdi'j e  AH'*  DBC —  G  DB.  *  Therefore  A  B  =  B  C  j  e  and  the 
5  Arch  AB  z=  BC.  WWDn. 


Prop. 
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Prop.  XXXI.  Theorem  27. 

In  a  q  }  ABEC^tf^ABC  which  U  in  the  fcmi  circle ,  ^  4  £/g/;r 
^ //??  Z  which  if  the  greater  fegment  B  A  C  is  -=  L.  > 
dW  f/j<?  which  is  in  the  lejjer  fegment  B  E  C  c“  l_  : 

the  Z  C  B  A  of  the  greater  fegment  is  greater  than  a  i_  ; 
and  the  Z  EBC  of  the  leffer  fegment  is  left  than  a  L. 

Pro.  1 T\Raw  D  A,  D  B,  and  DC1,  then  the  Z  DA  B  =  a  D  BA  :  00  1-  i- 
\_J  alfo  the  ^  DCB—DBC,  therefore  the  whole  ZABC  32'  \] 
~ZA-\  -DC  B=-h  ZE  BCC  —  L,  d  and  confequently  the  Z  ABC(f)  x  ax.' 

rPro.  2.  The  Z  ABC  is  L.  :  therefore  the  Z  in  the  greater  fegment 
viz..  B  ACc~~3  \ —  Ce)  32.  1. 

Tro.  3.  Make  the  Qyadrilateral  A  B  EC,  then  the  Z  A{  L_,  there-  CO  31.  3- 
fore  the  Z  in  the  lefler  fegment  fci.  2?£C6cr"1 —  §  22.  3  . 

Pro.  4.  The  Zl  contained  under  the  Right-line  C  B  ,  and  Arch  A  B  is 
cr  ABC. 

Pro.  5.  But  the  Z  made  by  the  Right-line  C  B ,  and  lefler  Arch  E  B,  is 
lefs  than  the  h  \-FBC.  WW  D.  00  9  «• 

SchoL  ThilssMilefiu;. 

In  any  Right-lined  Right-angled  Z,  if  the  Hypothenufe  be  bifeaed  , 
that  point  (hall  be  the  center  of  aO?  palling  through  the  3  angular  points. 

Prop.  XXXII.  Theorem  28. 

if  a  Right -fine  A  B  touch  a  Circle ,  C  H  E  G  ,  And  from  the  point  of 
*  contak  C,  he  drawn  a  Right -line  CD,  or  EC,  cutting  the  q, 
the  Z*  which  it  makes  with  the  tangent  line  A  B ,  are  equal  to 
thofe  Z* which  are  made  in  the  alternate  fegment s  of  the  q,  That 

is  the  Z  ACE  =  ZIG,  and  the  Z  BCE^ZH. 

DC1  ABy  then  the  ZACD  —  L.1  z=  Z  DEC—hECD  (a)  31.  3. 
JL/  -V-E  DC.  But  the  Z  B  CE~\-  E  CD  =  L-  :  then  taking  away  f)  32.  1. 
the  common  the  remaining  Z  B  C E  —  E  DCf  CHE,  there-  W 

fore  the  ZBCE-C  HE.  Again,  leing  in  the  Qu  ads  1  lateral  D  <7,  the  (e)  I3. 

Zs  E  DC -\-EG  C— A  2  ~c  ACE-\- ECB  y  and  the  Zc  DE  -  (f)  32.  3. 

[  B  CE  (hall  the  remaining  Z  G  =  A C  E.  WWD. 
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Problem  5*  Prop.  XXXIII. 

Upon  a  R’ght-hne  A  B  ,  to  defer  ibe  n  fegment  of  a  q  ,  which  (ball 
contain  an  Z  equal  to  a  Right-lined  Z  given  C. 

(a)  23.1.  rpra*\A  A^eJhc  ifBADf=  f'  Throu§h  point  yZdravv  AE  X 

—  n  iT 1  D ^  one£.end  of  the  £iven  ,ine  ^ make  an  ZABf 
—  AF,  one  fide  whereof  may  cut  A  E  in  F3  with  the  extent  A  F  from 

the  fegmenrrcquired/  °*  ******  throu§h  * 

Problem  6.  Prop.  XXXIV. 

FrZ  R  0  giv7  A B.  ? » cnt  °ff  -  femeHt  C  B  A  conutmw  an 
z  *>,  equal  to  a  Right-lined  Z  given  D. 


Ca)  17.  3. 

(b)  23.  1. 

(c)  32.  3. 

(d)  cov/tr. 

Theorem  29. 


•D^I  $Vt?!ent  £Fi  “uchin8  the  given  0  in  ‘  and  make 
=  A chc  ftgment  ^  B  C,'  fhall  contain  an  B  = 


XXXV. 


//  /«  4  o,  A  D  B  C  tm  Right-lines  A  B,  C  D  cut  each  ether,  the 
Pea- angle  comprehended  under  the  fegment s  A  E,  EB  of  the  one, 
{h*U  he  equal  to  the  Rectangle  under  the  fegment s  of  he  other, 

C  E ,  EO,  ihat  is  AExEB  =  CEx  ED. 

Pro.  I.  |F  the^cut  one  the  other  in  the  center,  the  thing  is  evident  of 
,  /»’  ^  'f  °"cline_C/)’  Pafs  through  the  center  F,  and  bifeft  the  other 

JSs&cXSi  tlf 

“Pje.  3.  Let  Cfl  psfs  by  the  Center  F,but  not  dividing  the  Right-line 
equally  in  £;  draw  F  5 and  make FC ±  to  Then  tlfe  *  0  C  £  x 

Add  r  r f,u  FD1°rFB1-  Again  0  *  ,*£x££_|- <y£?  _ 

G  Fairs:  Nr,vthCTCas.  F  5  y  -  F  G  ,  4.  era  ,  ,  the  0  AE  *  £  if  -|- 
F  F  Th  F?-F.B1’  *!,at  ,s>  to  the  0  c £  X  £  v and  to  the  Square  of 
and  from  f ?£C  \  E 1  f  F  q  -+-  G  F  <7,  if  from  one  be  takenFF 

Wivj)  h  hCr  EGq  and  G  Fq’>  there  remains  0  C  E  k  E  D=  D  AE  x  E  B. 


5-  2. 


Lib.  IV. 


Euclid^  Elements . 


4-  If  neither  of  the  lines  pafs  by  the  Center,  and  yet  cut  the  one  the 
other,  let  G  H  be  drawn  through  E  by  the  Center  F  3  Now  whereas  0 
C£x£D-c[]/f£x£G’,  and  that  by  the  lame  Reafoji  the  n  AE  x  E  B  (e)  p  3  pt. 

—  GEk  HF ,  therefore  0  CE*ED  —  AE%  EB.  WW£>.  h:reoJ< 

Prop.  XXXVI.  Theorem  ;c 

If  there  he  taken  fome  point  A  without  a  Circle  F  B  E,  and  from  that 
point  there  fall  two  Right -lines  to  the  Circle, one  of  which  AB  dev  ides 
the  Circle ,  and  the  other  A  F  toucheth  it .  the  Reel  angle  contained 
under  the  whole  line  dividing  A  B  and  its  part  C  A  without ,  take* 
between  the  Convex  part  C.  and  point  A,  //  rW  ^  the  square  of 
the  touching  Line  A  F.  i  j 

Pro.  i.  T  Et  the  line  A B  pafs  by  the  Center  D,  drawing  D  F,  the  Right- 

^  Ime  is  bilcaed  in  F>,  and  the  part  is  added.  The  D  Ca)  6.5. 

ABxAC-^DCq-'DAq.  But  D  A  cj -h  D  F  qJ-F  A  y,and  ‘D  Fq  (b)  47-  i. 

—  D  C  q',  take  DCcj  away,  refts  AP.  xAC.—  FAq.  &  ,s-  3- 

<7>f0'  1 •  If  „the  Right-line  A  E  pafs  not  by  the  Center  D,  draw  D  G  J  i'l  %  V 

to  A  F,  it  will  cut  /  E  into  halts  in  c  G  -7  therefore  AE%a  I-\-GJa  —  1 
G  A q,  and  adding  DGq,  then  A  E  x  A  I- j-  G  J q-\-  DG  a  —  D  A  J  J- 
butG’/y-J-PG’y^D/^—DF^-  therefore  A  E  %  A 1 
DFq  =  GAqJi~pGq-DAq=DFq-\-FAq,  and  taking  away 
D  F  q  from  both  fides  it  leaves  A  f.  x  A 1  —  F  A  q.  IV  W  D. 

Corol,  i .  Hence  it  followeth  ,  that  if  from  any  point  without  a  Circle  , 
there  be  drawn  many  lines  to  cut  the  Circle,  the  0  s  comprehended  under 
every  ot  thoic  lines  and  the  parts  without  the  Circle,are  equal  to  one  another. 

Corol.  2.  Two  Right-lines ,  drawn  from  the  fame  point  without  and 
touching  the  Circle,  are  equal. 

Corol  3.  And  from  the  lame  point  there  can  be  drawn  but  two  lines  to 
touch  the  Circle. 

Prop.  XXXVII.  Theorem  3 r. 

If  without  the  Circle  F  HE  any  point  A  betaken ,  and  from  the  fame 
two  lines  A  F  and  A  B  fall ,  f,  that  one  A  B  cut  it  and  anoth  r  A  F 
fall  upon  it ,  fa  that  the  0  A  B  x  A  C  =  A  F  q  ;  the  line  A  F  (hall 
touch  the  Circle. 

TivrvRaw  rhe  Tangent  AH,  and  from  H  the  Right-line  D  H,  Now  [m  Z"  ,3' 

,  ^  wherca.  ^  £  x  =  F the  lints  and  ^ F  (c)  ’s!  I 

rnrill  be  equal,  and  F  D  —  DM,  and  the  bafe  A  D  common,  therefore  thecZl  IS.  3% 
T)FA~ZDHA ,  andbecaufc  ZAHD*  —  ZAFD  —  ^l-  ,  there¬ 
fore  A  F  fhall  touch  the  Circle  per.  Corol.  16.  3.  WWD. 

The  mofl;  noted  Prop,  of  this  Book  are  the  20,  22,  31,  35,  and  36. 
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DEFINITIONS. 


A  Right-lined  figure  is  laid  to  be  inferibed  in  a  Right-lined  figure? 

when  every  one  of  the  AL  of  the  inferibed  figure,  touch  every 
one  of  the  fidcs  of  the  figure  wherein  it  is  inferibed. 

So  the  A  ABC,  is  inferibed  in  the  A  D  E  F  :  bccaufc  the 
Al  A,  B,  C  touch  the  fidcs  DE,  E  F,  D  F. 

2.  In  like  manner  a  figure  is  laid  to  be  de Embed  about  a  figure,  when 
every  one  of  the  fidcs  of  the  figure  circumfcribed  touch  every  one  of  the 
.Al  of  the  figure  about  which  it  is  circumfcribed. 

So  the  A  D  E  F,  is  properly  faid  to  be  deferibed  about  the  A  A  B  C. 

A  Right-lined  figure  is  laid  to  be  inferibed  in  a  Q,  when  all  they// 
of  that  figure  which  is  inferibed  do  touch  the  circumference  of  the  Q- 

4.  A  Right-lined  figure  is  faid  to  be  deferibed  about  a  Q,  when  all  the 
ikies  of  the  figure  which  is  circumfcribed,  touch- the  periphery  of  the  o 

5,  Likewifc 


Lib.  IV. 


EuciicTjr  Elements. 
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5.  Likewifc  a  o  is  laid  to  be  inferibed  in  a  Right-lined  figure  ,  when 
the  periphery  of  the  o  touches  all  the  fidcs  of  tlic  figure  in  which  it  is 
inferibed. 

6.  A  Circle  is  laid  to  be  dcicribed  about  a  figure,  when  the  periphery  of 
the  O  touches  all  the  zfis  of  the  figure  which  it  circumfcribes. 

7.  A  Right-line  is  faid  to  be  coapted  or  applied  in  a  o5  when  the  extremes 
thereof  fall  upon  the  circumference. 

So  A  B,  is  rightly  faid  to  be  apply' d  in  the  (y  ,  and  not  C  D. 

Prop.  I.  - 

1  Problem 

In  a  o  given  ABC,  to  apply  a  Right-line  AB,  equal  to  a  Right - 
line  grurn  D,  which  doth  not  exceed  the  0s  diameter  B  C. 

PMVVIth  cxtcnt  B  E—  D,  ‘from  the  center  B  clcfcribe  a  o  u 

V  V  cutting  the  given  o  in  A.  Draw  B  A.  then  is  B  Ab—  B  E  (b)  1 s  A-  1 

T  —  D.  WW  D  n.  '  (d  coxftr. 

ProP-  IJ.  i.robfcla  2, 

In  a  o  given  ABC,  to  defer  the  a  A  A  B  C,  equiangular  to  a  A 
given  D  E  F. 

Pra.a  T~~\Raw  the  tangent  G  H,  touching  the  q  given  in  A,  and  make  (al  17/  3. 

LJ  b  the  A.  H  AC  —  A  E,  and  GABz^F,  alfo  joyn  B  C,  and  the  00  23.1. 
thing  required  is  done.  "  (O  r> ^ 

Pro.  For  the  AL  Bc  t=  El  A  C  d  =.  E  ,  and  the  A-  C c  =  G  A  B A  zz  F  *, 

‘Whence  alio  the  ABAC  —  D.  Therefore  the  A  ABC  inferibed  in  the  '  J 
Oj  is  equiangular  to  DE  E.  W  W D  n. 

Prop.  III.  ‘Problem  3 

o 4bottt  a  o  given  BCE,  to  defer  ibe  a  A  L  M  ©  equiangular  to  a 
A  given  DFA. 


P^.'pRoclucc  the  fide  A F  of  the  given  A  to  G  and  /A,  and  at  the 
J-  center  /,  2  make  an  ZC  IB—  AL  D  F  H,  and  FIB  —  D  A  G. 
Then  to  the  points  £,  /?,  C,  b  let  3  touch  lines  be  drawn  as  M G),  ML,L  p,  ! 
and  the  thing  is  clone  :  That  the  Right-lines  M(P,  ML,  L  ©  will  meet  mid  : 
make  a  A  is  evident,  c  bccaulc  (the  As  L  E  I,  L  B  J  being  right:,  the  • 
u  Right-line  B  E  being  drawn,)  the  AL$  LEB,LB  E  will  bc  Id's  than  2  Ls-  : 

And  feeing  the  ALE  IB -\-L*  2  Ls f  —  D  AG  > ;  •  D  A  F,  and  El  B 

6  —  DA  G\  n  therefore  the  Ah  —  DA F.  By  like  rcafon  the  AL  M ~  ' 
DE  A,  K  therefore  alfo  the  Z  ©  =  D.  And  therefore  the  A  L  M  ®  dc-  1 
feribed  about  the  o  is  equiangular  to  AF  D,  the  given  A.  TV  JVD  n. 

K  2  Prop 
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Problem  4. 


Prop.  I V. 


On 

On 

(O 

r.i> 


In  a 


A  given  ABC,  to  dejeribe  a  q  ,  E  F  G. 


?.  1. 
12.  1. 

cor, (If. 

10  .ix. 
2f.  I. 


nii'ea  ‘he  Z.'B and  C  with  the  Rightlines  B  D,  C  D,  meeting  in 
D  the  point  D, b  and  draw  the  Perpendiculars  DE  DF  DG  A 
o  defer, bed  with  ‘he  extent  D  G  from  the  center  r>,  will  pals ’through  f 
and  E  alio,  and  touch  the  3  Tides  of  the  A  6 

,  rpr°-  Fo1'  Z.DBE‘  =  DBF-,  and  the  Z.D  EE^BF B.  an  I 
nO  erf/CTu’ro'r’  ' therefore  75 E  =  DF,  and  for  the  fame  rcafons 
P°  ~rDJ-  Therefore  the  o  palTeth  through  the  3  points  E,  F,  a  And 
hecaule  the  /'  F.,  F,  G,  are  right,  it  alfo  touches  all  the  ftdes  of  the  A 
W  W  D  n. 

Schol. 


Pvo'Acm  ^  pr0p.  V. 

^bont  a  A given  ABC,  to  dejeribe  a  Circle. 

'cOiotf  n  i-  Frx}  O  Ifeft  any  two  Tides  AB.BC,  with  Perpendiculars  ED,  F  D* 
|_1  meeting  in  the  point  D,  this  point  D  (hall  be  the  center  of 
the  c,  from  which  with  the  extent  B  Dy  the  circle  may  be  deicribed  cir- 
cuniicribing  the  A  given. 

■  )  C0”Jir'  Jro-  Draw  thc  Right-lines  D  B,  D  A,  V  C.  Then  becaufc  B  E —h  E  A 
and  D  E  is  common  and  the  Zl5  at  E  right,  Thai)  AD'-  DB  After  the 

(O  4-  i.  lame  manner  is  proved  DB c  —  DCy  therefore  &c.  WWDn 


Coral. 

^  Hence,  if  a  A  be  acute  angled  ,  the  center  fhall  fall  within  the  A  : 
if  Right-angled,  in  the  Tide  oppofite  to  the  right  Z ,  and  if  obtufe  angled, 
without  the  A. 


Schol. 

By  this  method  alfo  may  a  q  be  ddcribed,  that  fhall  pafs  through  ?  points 
given  ,  not  lying  in  a  ftrait  line. 

Prop, 
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In  a  given  Circle  ABC?  to  inscribe  a  Square. 

frA*  r^Raw  the  Diameters  AC,  B  D,  cutting  each  other  at  Right-angles  Ca)  n*  i* 
|_/  in  the  center  E,  then  drawing  alio  the  Right-lines  AB,  BC, 

C  D,DA.  The  thing  required  is  done. 

Pro  Becaufc  the  4  Z>at  the  center  E  arc  right,  3  the  Arches  and  b  fob-  GO  26.  3, 
fences'-  A  B,  B  C,  C  D,  DA  are  equal  *,  therefore  is  the  figure  A  BCD  ^  29-  3* 
equilateral,  and  all  the  zC*  in  femicirdes,  and  fo  ‘  right.  Iherefore^S  ’ 

C  D  {hall  be  a  Square  inferibed  in  a  O-  ww  D  n- 

Prop.  VII.  Problem  7> 

K^yibont  a  Q  given ,  to  deferibe  a  Square. 

Pr^rVUw  the  Diameters  AC,BD ,  cutting  one  the  other  at  right  --0  u.  t- 
\  )  .jn  the  center  £;  then  through  the  extremes  of  thefe  Diameters, 
s  draw  the  Jls  or  tangents  EG,  FI,  IH,  G  H,  theie  produced  till  they  'S)  *7*  s- 
meet  in  the  points,  F,G,H,  /,  (hall  conftitute  the  required  □. 

V.  Became  Whe  4  S  are  Ls,  as  alia  thole  at  A  B  C  D,J>  £  i- 
c  therefore  the  Right  lines  F  G,  B  D,  HI,  are  parallel,  and  alio  FI,  AC  (cl)  ,4. 

G  H  are  parallel,  d  and  therefore  EG  IH  is  a  Right-angled  parallelogram.  -e>  1 

And’ becaufc  EG  d=  HI  DB  '--CA  d  =  GH  d  =£/.  it’s  alio 
equilateral,  and confequently  a ‘Square.  »  iVDn..  G. 

Schol. 

The  Square  circumfcribing  a  O  •>  is  double  the  Square  inferibed  in  ihe 
fame  C-  For  B  A  ^  X>  (the  fides  of  an  inferibed  a)  being  drawn,  the  £  □  Cg)  41-  T- 
BG  —  iBAD,  and  BH~rBCD. 


In  a  Square  given ,  to  describe  a  Circle . 

Era.1 0 Keft  the  fides  of  the.given  Square  in  A,  B,  C,  D,  ancldnn 
Xj  B  D,  cutting  one  the  other  in  E ,  from  which  as  center  wi 
extent  £  B  if  a  o  be  described,  the  Problem  is  anfwcr’d. 

Pro.  Bccaufe  A F,  IC,  arc  parallel  and  equal,  EG,  HI,  as  alio  A 
b  are  parallel  and  equal,  and  likewi'e  A  C,  H  G ,  c  therefore  f  E,  z  1 
£  G  are  0s-  And  bccaufe  B  F  d  =  F  A~  CAE  —  EB  - EC  — 
*  therefore  {hall  £  be  the  center, from  which  with  the  extent  c  A  n  c 
dcicribed,  ihall  touch  all  the  points  A  BCD,  and  conlcqucnt! y  ad  t! 
of  the  Square.  IP  IF  (D  <u 
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Problem  9. 


Prop.  I X. 


cAbout  a  given  Square ,  to  deferibe  a  Circle . 


P^IARaw  the  diameters  AC,  B  D,  cutting  one  the  other  in  £.  From 
LJ  the  center  E,  through  A  deicribe  a  o  >  which  fhall  anivver  the 
Problem. 

(a)  ^cor.  32.1.  ‘Pro.  For  the  AABD  —  BAC=  l_  ,  b  therefore  AJE  —  SB. 
fM  6.  1.  After  the  lame  manner  is  AE  —  ED=EC.  The  o  therefore  dcicribed 
from  the  center  S  pafies  through  A,  B,  C,  D ,  the  Z>  of  the  □  given. 
IV  fV  'D  n. 


Problem  ic.  Prop.  X. 

To  make  an  1 fofceles  A  A  B  D,  having  each  at  the  bafe  B  and  D. 
double  to  the  remaining  A  A. 


'a) 


11.  2. 


(b)  1.  4- 

CO  5.  4. 
Cd)  37.  3* 
(e)  32.  3. 
(0  2  .IX. 

(g)  32.  r- 
Ch)  5-  i* 


(k)  1  ax. 
Cl)  6.  1. 

(m)  rojr^r. 
OH  5.  1. 


Tra.~Y*  Ake  any  Right-line  A  B ,  and  divide  it  a  fo  in  C,  that'  AB  x  B  C 
A  —  ACq.  Then  from  the  center  ^through  deicribe  a  o?in  which 

let  be  b  applied  B  D  =  AC,  and  joyn  AD.  I  lay  A  B  D  is  the  A  required  : 
Which  is  thus  proved. 

Tro.  Draw  D  C,  and  through  the  points  ADC  c  deferibe  a  O-  Now 
feeing  A  B  x  B  C  ■=  C  A  q  —  B  D  q,  (1  it’s  evident,  that  B  D  touches  the  circle 
AC  D  wEfch  D  C  cuttorh  ;  =  therefore  is  th  e  AB  DC  —  A ,  and  therefore 
alfo  the  X  B  DC  ~[-C  D  A f  —  A-\-  C  DA  -  —  BCD.  But  BDC-\- 
C  D  A  —  B  D  Ah  —  C  B  D  \  k  therefore  the  Z  £  C  D  =  C  B  D,  and  there¬ 
fore  DC1—  D  B  —  m  AC,  n  feeing  the  Z  CDA  =  A  —  B  DC  *,  there¬ 
fore  A  D  B  —  2  A—  A  B D.  W  W  ‘D  n. 


Coro!. 

Seeing  all  the  3  Z  A,B,  D,  together  make  2  Ls,  it  is  evident  that  A  is 
f  of  2  l_s. 


Prop.  X I. 

In  a  q  grven  EHF  GI,  to  defer  i  be  a  Pentagone  Figure  equilateral 
and  equiangular. 

10.  4.  \  Akc  an  Ifocclcs  A,  having  each  A.  at  the  bafe  double  to 

■’b  ■  2.  4.  IV 1  that  at  the  vertex  ,  b  and  inferibe  one  equiangular  thereto 

•>  >  9’  t  *  in  theo  given  E  F  G.  c  Bifcd  the  A  at  the, bale  with  the  lines  I F,  HG, 

and  laftly,  -joyn  thefc  5  points  £,  H ,  F ,  G ,  I,  with  fo  many  Right-lines,  and 
the  thing  required  is  done. 

Pro. 
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' Tro .  Seeing  by  the  conftruction  the  ASF  G,F  G  H H  G  E,I F  G,EF  /, 
are  equal  •,  d  the  Arches  and  their c  fubtended  lines  FG,F  H,  HE,  El,  I G,  (d)  16.  3. 
are  equal.  Then  the  Arch  EH  —  EG.  Therefore  if  HF  be  put  common,  (e)  29-  3* 
the  Arch  E HF  —  HF  G :  and  fo  the  other  fegment  FG  —  IE  —  GI  — 

EH:  f  therefore  the  Z  E  HF  =  H  EG,  and  the  fame  may  be  faid  of  the  (f)  27.  3, 
reft.  Therefore  is  the  inferibed  Pentagone  both  equilatcrafand  equiangular. 

WWDn. 


Corol. 


Each  A  of  an  equilateral  and  equiangular  Pentagone,  is  equal  to  j  of 
a  Ls,  or  f  of  one  l_. 


Prop.  XII. 


Problem  ■ 


tAboitt  a  o given  ABCD,  to  deferibe  an  equilateral  and  equi¬ 
angular  Pentaoonc  G  H I K  L. 

o  c> 

Pr^.TN  theo  given  :  inferibe  a  Pentagone  CB  AE  D  \  and  fronuiic  center  ,a;  tIa 
1  F  draw  the  Right-lines  FA,  FB,&c.  and  to  thofe  points  C,B,  A, 

E,  D  •  draw  fo  many  touch  lines,  which  meeting  in  the  points  G ,  H,  I ,  K,L, 
fhall  compleat  the  Pentagone  required. 

Tro.  Becauie  HA,  H  B,  from  the  fame  point  Hh  touch  the  o  j  c  there-  ^  C0..A$  r 
fore  is  H A  —  H B,  and  “therefore  the  A.  A FH—  H FB,  therefore  the  (cj  2  cor.^6  i 
Z-AFB—iHFA.  After  the  fame  manner  is  the  A.  BFI  —  1F  C  ,  8.  1. 

and  confcquently  the  Z.BFC- iBFI.  c  But  the  Z  A  FB  -  CFB,  S*]  27-  r>- 
1  therefore  th zZ-HFB  -  B FI.  But  alio  the  Z.  F  B  I  -c  -  FBH\  and  fe  ff 
the  fide  F  B  is  common, h  therefore  I B—B  H—  H  A  —  AG,  &c.  There-  26.  1 . 
fore  the  Tides  I H  —G  H—  G  L  ■=  LK  —  K 1,  the  Zs  alfo  are  equal,  (k)  2  av. 

becauie  double  of  the  equal  Zs  B  H  F,  P>  1 F.  Therefore  the  Pentagone 
is  both  equilateral  and  equiangular.  W  WrD  ?;, 


Coroi.- 

Hence,  if  any  equilateral  and  equiangular  figure  be  inferibed  in  a  Circle, 
and  at  the  extremes  of  the  femidiameters  be  railed  JL.)  to  the  fuel  dia¬ 
meters,  thefej_s  fhall  conftitute  another  figure  of  as  many  equal  fifes,  and 
equal  AA  circumfcribcd  about  the  O 


Ptop.  - 

L 
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Problem  13. 


(a)  9. 

Ch)  1  r  r. 


Cc)  coup 
Cd)  4. 
re)  hyp. 
(f)  10.  ax 


Prop.  XII L 

In  an  equilateral  and  equiangular  Pentagone  given,  to  infer i be  a 

Circle. 

■'  Pra*  tw0  Afs  B  A  E,  ABC,  with  the  Right-lines  A  F,  B  F,h  meet- 

D  ing  in  the  point  F.  From  F  draw  the  Perpendiculars  F  G,  F H 
F I  &c.  Then  a  o  deferibed  from  the  center  F,  with  the  extent  FG  will 
touch  all  the  Tides  of  the  Pentagone. 

Pro.  Becaufe,  inthe  As  ABF,FBC,  the  fide  B  A—  BC,  and  B  F  f$ 
common,  and  the  AABF^—CBF-,  Therefore  is  the  X  B  A  v  &  — 
[•  BC  F,  and  AF—  CF.  But  the  Al s  A  F  c  =  £  B  A E  =  B  c  F  =  \  BCD. 
Therefore  the  ALF C  B  —  \  B  C  D.  After  the  fame  manner  are  all  the 
other  bifefted.  Becaufe  the  Z.  F  G  B  1  —  F  LB,  and  the  aLG  BF 
J  =  F  B  L,  and  the  fide  F  B  common  ♦,  *  therefore  is  F  G  —  F  L.  In  like 
manner  are  all  the  lines  F  K,  FI,  F  H,  equal.  Thereforea  o  deferibed 
from  the  center  F,  with  the  extent  JF  G,  paffes  through  the  points  H ,  J,  K,  L 
3*  and  touches  the  Tides  of  the  Pentagone,  becaufe  the  2lsat  thofe  noints’arc 
right.  WWDn. 

Corol. 

Hence,  if  any  two  neareft  of  an  equilateral  and  equiangular  figure 
be  bilefted,  and  from  the  point  in  which  thofe  bilefting  lines  meet  be 
drawn  Right-lines  to  the  remaining  of  the  figure,  all  thesis  of  the 
figure  fhall  be  bifected. 

Scbol. 


Problem  1 4. 


By  the  lame  method  fhall  a  o  be  inferibed  ,  in 
equiangular  figure. 


my  equilateral  and 


cA bout  a  Pentagone  given ,  which  is  both  equilateral  and  equiangular 
to  defer ibe  a  Circle. 

f/vr.T>  Ifca  any  two  0f  the  Pentagone,  as  A  and  £,with  the  RIght-!:nes 
-U  AF,  F £,  meeting  in  the  point  F‘,  the  o  deferibed  fiom  the 
center  F.  through  A,  fhall  be  deferibed  about  the  Pentagone- 

Fro.  Let  ¥  P,  FC,FB,  be  drawn.  a  Then  the  aQs  D ,  C ,  B ,  are  bifefted; 
l)  and  therefore  FA  -  F  B  —  F  C  —  F  D  —  F  E.  Therefore  the  Q  de¬ 
feribed  from  the  center  F ,  &c.  (ball  circumfcribe  the  Pentagone. 
W  W  Du. 

Schtl. 

By  the  fame  method  fhall  a  0  be  deferibed,  about  any  equilateral  equi¬ 
angular  figure. 
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Prop.  XV.  I’  oMcm.  I*. 

In.  a  given  Circle  to  infer  ibe  an  Hexagons  ( or  fix  ftded  fgure )  cqui- 
lat cr&l  and  equiangular. 

Prvt.yXRaw  the  diameter  A  D  \  from  D  with  the  extent  D  G  dclcribc 
VJ  a  o  cutting  the  Q  given  in  the  points  C  and  E.  Draw  the  di¬ 
ameters  CF,  EB,  and  jovn  AB,  BC,C  D,DE,EF,F  A,  and  it’s  done,  ui  ;  15  dA.  1. 

Fro.  The  Right-lines  G C 3 -G  D3 —  C D- D E-,  therefore  the  A  CQ  S.  1 . 
DGC  is  equilateral,  and  b confequently equiangular.  Then  the  AlCGD  K  1 

;  =  of  2  L.  '=DGE*~AGF«=.AGB.  And  feeingCCF^FCF  \c<  J5;  \\ 

'  —  2  Ls  fhall  EG F  —  -  of  2  !_s.  Therefore  the  Larches  and  s  fubtenfes  CD  25.  ?. 
AB,  BC  &c.  arc  equal,  therefore  the  Hexagon  is  equilateral)  and  alio  Cg)  2y.  L 
cquiangled  “feeing  the  AZS  of  it  Hand  upon  equal  arches.  '  •  27-  > 

Cord. 


1.  The  fide  of  an  Hexagon  inferibed  in  a  o  iscjual  to  the  femi 
diameter. 


Scbol. 


1.  Hereby  an  equilateral  A  may  eafily  be  deferibed  in  a  Circle  Az.  by 
drawing  A  C,  A  E,  C  E. 

2.  To  make  a  true  Hexagon  upon  a  Right-line  given  CD.  3  Make  an  Amr. 
equilateral  A  C  G  D,  upon  the  given  line  CD,  dcicribing  a  o  with  the  (a)  1.  1- 
extent  C  G  from  the  center  G.  That  O  fliall  contain  the  Hcsagonc  re¬ 
quired. 

Prop.  XVI.  Problem  16. 

In  a  ggven  Circle  to  infer  ibe  a  Quin  dec  agon  (or  fifteen  filed  figure) 
c equilateral  and  equiangular, 

Pra* T Nfcrioe  in  the  given  q  an  equilateral  Pentagon  AZFGH,  and  (a)  11.  4. 

1  b alio  an  equilateral  A  ABC,  then  is  Bf  the  fide  of  the  Quin-  (b)  ^  4- 
decagon  required. 

fpyo-  -For  the  arch  A B  c  is  ’  or  T7  of  that  periphery,  whereof  AF  is  *  (C)  cor.flt. 
or  7;\  Therefore  the  remaining  part  BF  is  *  of  the  peripherv  *,  and  there¬ 
fore  the  Quindccagon ,  whole  fide  is  BF,  is  equilateral,  but  it  is  equi-  (d)  27. 
angular  alio,  *1  becaufe  all  rhe  Z?  infill  on  equal  arches,  whereof  every  one 
is  I  *■  of  the  whole  circumference,  Therefore  ere. 
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r  4  ,  8  ,  1 6,  &C.  by  6  ,  4,  and  9  ,  1.  . 

A  Circle  is  Gemoetrically^)  3  ,  6,  12,  C re.  by  15,  4,  and  9,  1. 

divided  into  parts.  S  5,  10,  20,  err.  by  11,  4,  and  9,  1. 

(15,  30,  60,  err.  by  16,  4,  and  9,  1. 

To  divide  the  circumference  into  any  other  parts,  is  yet  unknown-, 
wherefore  in  the  conftruttion  of  ordinate  figures ,  we  are  forced  to  have 
recourfe  tomechanick  artifices. 


I 
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DEFINITIONS. 

'Part,  is  a  Magnitude  of  a  Magnitude,  a  lefs  of  a  greater,  when 
the  Iels  mcafureth  the  greater. 

2.  tPlhtltiylcx  is  a  greater,  when  the  Idler  meafurcth  the 
greater. 

3.  Ratio,  (or  Rate)  is  the  mutual  habitude  of  two  Magnitudes  of  the 
lame  kind  each  to  other,  according  to  quantity. 

In  every  Ratio,  that  quantity  which  is  referred  to  another  quantity ,  is 
called  the  antecedent  of  the  Ratio  ,  and  that  to  which  the  other  is  referred  is 
called  the  confequent  of  the  Ratio,  as  in  the  Ratio  6  to  3,  6  is  the  ante¬ 
cedent  and  3  the  confequent. 

Note,  The  quantity  of  any  Ratio,  is  known  by  dividing  the  antecedent 
by  the  confequent:,  as  the  Ratio  of  12  to  y,  is  exprefled  by  V  i  or  the 

quantity  of  the  Ratio.of  a  to  /\  is  Wherefore  often  for  brevity  lake  we 

F  2  denote 
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denote  the  quantities  of  Rations  thus:,  j  ~  or—  ,or  -n-~,  that  is,  the 

Ratio  o(  a  to  by  is  greater,  equal,  or  let's,  than  the  Ratio  of  c  to  d 
4.  1  ro port  1  on  is  a  Similitude  of  Ratio’s. 

•t  aSSiSw 

tween  t  wo^Maon  i tu*d e^ ^ ^  C°nim°n  7  dcnotcs  no  than  the  Ratio  be 

5  1  hole  numbers  are  laid  to  have  a  Ratio  betwixt  them,  which  bcinfi 
multiplied  may  exceed  one  the  other.  8 

;  ,  6;  OlUyituda,  are  ft  id  to  be  in  the  fame 

f  *V’  7  6i  V  3°-  R^tio,  thefirft^tathe  fecond  6,  and  the  third 

5-  50,  c  to  ti.c  fourth  dy  when  the  equimultiplices  a 

•  is  ....  “nd  '■*’  ot  the  firft  a ,  and  the  third  c  compared 

with  the  equimu.tipiices  r  L  of  the  fecond  b,  and  the  fourths,  according 
;  ‘V;/  iaulJIphcarion  wnatiover,  cither  both  together  <r,  h,  are  Iefs  than  /•  / 
t>otn  together,  or  equal  taken  together  •,  or  exceeding  one  the  other  toge- 
Lhci  lf  tholc  ,c  taken  ,:f.  k>  and  b,  /,  which  anlwer  one*  to  the  other  That 
u*'  With  the  multiplex  of  the  fecond, 

oC  he  nVni?  x  ‘iC  rTf  Ta  UlXtGt  thc  ,ourt!l’  anJ  lbc>  whether 
•u  X  °-  thc  conf"s  V  stained  by  the  multiplex 

•n  t^l^ono  10  u.tcn  inc  multiplex  of  the  third  contains  or  is  conta  ned 
oy  he  multiplex  of  the  fourth  5  for  if  it  be  lb,  then  are  thofc  4  quan  ItTes 
m  the  lame  Ratio,  otherwile  not.  Thus,  feeing  ^  ?0  contains^  n  "as 
often  as  /  50  contains  b  20  ,  viz..  2  \  ,  *,  b}  and  c,  dy  or  3,  6  and  c"io 
aic  m  the  lame  Ratio.  Thc  note  of  identity  of  Ratio  is  : : ,  as  in  the  former 

'"•x  am  pie,  a  .  b  :  :  c  .  cL  but  fometimes  it’s  exprclTed  —  =  L. 

,  ,  •:  o  7.  Magnitudes  that  have  thc  fame  Ratio,  arc 

■  t>,  A  d’  5  20.  called  Proportionals. 

’’  °°lc’  I2,  63-  8.  When  of  equimultiplices,  the  mul- 

«  the  fccond  />,  but  6, 

multiplex  of  the  fourth  4  then  the  firft  ,r,  to  the  fccond  b,  has  aWntcr 
Ratio 3  then  thc.  third  r,  to  the  fourth  d,  5  * 

7r  a _  c 

■u  b-  d'  Jt  1S  not  nccef^iry  from  this  definition  thnt^,  fhoulcl a/wavs 
cxteecU^  when  h  is  left  than  /,  but  it  is  granted  that  this  may  be. 

Q.  ^  roforuonahty  confifts  in  three  terms  at  Icaft.  Whereof  the  fecond 
(upplies  the  place  of  two.  '  tUe  lc<?onc‘ 

u..  When  three  Magnitudes  ay  b,  c,  are  proportional,  the  firft  a  fhall 

toVliCTA1 XLR?a  t0  ^  l;ird  C>  of  that  U  hath  to  the  fecond  b: 
urSA!  8  fdr  proportional,  the  firft  *,  (hall  have 

Y  P  C  K‘1tw\t 0  tkefourtn  of  what  it  had  to  thc  fecond  b ■  and  fa 
always  one  more  in  order,  as  the  proportion  (hall  be  extended  ’ 


Duplicate 
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Duplicate  Ratio  is  thus  expreffed, -  And  triplicate  Ratio  thus; 


c  d 


That  is  the  Ratio  of  a  to  c,  is  triple  of  the  Ratio  of  a  to  d. 


11.  Magnitudes  of  a  like  Ratio,  are  antecedents  to  antecedents;  and 
«onfequents  to  confcquents  3  as  if  a  .bwc.  cl.  a  and  c ,  and  b  and  dy 
are  homologous  or  Magnitudes  of  a  like  Ratio. 

In  thc  6  following  Definitions,  names  are  given  to  the  6  ways  of  arguing, 
ufed  by  Mathematicians,  which  will  be  demonftrated  in  their  places  in  this 
Book. 


12.  ltcrn.it e  Proportion  is  thc  comparing  of  antecedent  to  antecedent, 
and  confcqucnt  to  conlequent.  As  if  a  .  b  : :  c  .  dy  then  alternately  i'c^- 
a  .  c  ::  b  .  d.  By  16,  5. 

13.  Invcrfe  Ratio ,  is  when  the  confcqucnt  is  taken  as  the  antecedent , 
and  fo  compared  to  thc  antecedent  as  the  confequent  3  as  a  .  b  :  :  c  .  w. 
Therefore  generally  b  .  a  : :  d  .  c ,  by  Cor.  4,  5. 

14.  Comp  at  ?ul  Ratio ,  is  when  the-  antecedent  and  confequent  takeu 
both  as  one,  are  compared  to  the  confcqucnt  it  lelf;  as  a  .  'b  :  :  <r  .  d. 
Therefore  by  compofition  a-\ -b  .  b  ::  c  |-af  .  d,  by  18,  5. 

15.  'Divided  Ratio ,  is  when  the  exccfs  wherein  thc  antecedent  cxcecdetlt 
the  confequent,  is  compared  to  thc  conlcuqent.  As  a  .  b  w  c  .  d.  There¬ 
fore  by  Divifion  a  —  b  .  b  ::  c.— d  .  dy  by  17.  5. 

16.  Qnverfe  Ratio  ,  is  when  the  antecedent  is  compared  to  the  excels . 
wherein  the  antecedent  exceeds  the  confequent.  As  a  .  b  : :  c  .  d.  There¬ 
fore  by  converic  Ratio,  a  .  a  -  b  \  \  c  .  c  —  dy  by  Cor.  19,  5. 

17.  ‘ Proportion  of  equality  is  where  there  are  taken  more  Magnitudes 
than  two  in  one  order,  and  all'o  as  many  Magnitudes  in  another  order,  com¬ 
paring  two  to  two  being  in  the  fame  Ratio  3  it  comcth  to  pais  that  as  in  thc 
firft  order  of  Magnitudes,  the  firft  is  to  thc  laft  ,  fo  in  thc  fccond  order  of 
Magnitudes  is  the  firft  to  the  laft.  Or  thus;  it  is  a  companion  of  thc  ex¬ 
tremes  together,  the  means  being  omitted. 

18.  Ordinate  Proportionality  is,  when,  as  thc  antecedent  i.  to  thc  con¬ 
fequent,  fo  is  the  antecedent  to  thc  confequent,  and  as  the  conlequent  is 
to  any  other,  fo  is  the  confcqucnt  to  any  other.  A s  a  .  b  :  :  d  .  <>,  alio 
b  .  c  :  :  e  .  fy  it  fhall  be  alfo  a  .  c  :  :  d  .  /,  by  22,  5. 

1  p.  Inordinate  Proportion  is ,  when  3  Magnitudes  being  put,  and  others 
alfo,  which  are  equal  to  thelc  in  Multitude,  as  in  the  firft  Magnitudes 
the  antecedent  is  to  the  confequent  3  lb  in  the  Iecond  Magnitudes  is  the 
antecedent  to  thc  confequent :  and  as  in  thc  firft  Magnitudes  the  confequent 
is  to  any  other, fo  in  the  fecond  Magnitudes  any  other  thing  to  the  antecedent. 
As  a  .  b  alfo  b  .  c  : :  c  .  /,  it  fhall  be  true  in  ordinate  pro¬ 

portion,  a  .  c  : :  c  .  a,  by  2;,  %.  . 

20.  Any  number  of  Magnitudes  being  put  3  the  proportion  of  the  firft 
to  the  laft,  is  compounded  of  the  proportions  of  the  fit  ft  to  the  Iecond,  the 
fecond  to  the  third,  and  the  third  to  the  fourth  crc.  till  the  proportion 
arife. 


The  Fifth  'Book  of 


Lib.  IV* 


lAxiomc. 

Magnitudes  equimultipliccs  to  the  fame  multiplex,  are  alfo  equimultipliccs 
betwixt  themfelves. 

Theorem  i*  Prop.  I. 

j  I  j  i  if -there  be  a  number  of  Magnitudes  howmany  foever  a,  c, 

a.  e.  c.  f.  equimultiples  to  a  like  number  of  Magnitudes  e,  f,  each 
62  to  other  ;  how  multiplex  one  Magnitude  a,  is  to  one  e, 

g.  h.  fi  mult  ip  lie  es  are  all  the  Magnitudes  a  +  c  to  all  the 

other  Magditudes  e  f  f.  That  is,  becaufe  a  to  e,  and 
■  a)  2  5  def.  c  to  f,  are  *  equimultipliccs .  If  a  and  c  be  joyned  in  g  ,  and 

l ike  wife  e  and  f  in  h,  how  multiplex  a  fljall  be  of  e,  and  c  of  f. 
So  multiplex  fhad  g  be  of  h. 

7Vo,T>Ecaufe  as  well  g9  as  h ,  are  augmented  by  an  equal  number  of 
JD  containing  and  contained  parts. 

Theorem  2.  Prop.  II. 

6342  if  the  firfl  a  be  cquimultiplex  to  the  fecond  b  ,  as  the 
a.  b.  c.  d.  third  c  is  to  the  fourth  d-  and  if  the  fifth  e  be 

961510  cquimultiplex  to  the  fecond  b,  as  the  fixth  t  is  to  the 

t.  f.  g.  h.  fourth  d  ;  then  fhall  the  firfl  compounded  with  the 
fifth  (g)  be  cquimultiplex  to  the  fecond  c,  as  the  third 
compounded  with  the  fixth  (h)  is  to  the  fourth  d. 

•Y>  fat  'Pro.*' T“He  fecond  l  and  fourth  d}  are  contained  alike  numbers  of  times 
JL  in  their  multiplices  a  and  c,  viz,,  twice,  and  like  wife  the  fame 
fecond  b  and  fourth  d>  are  contained  alike  numbers  of  times  in  their  other 
j  (?_  multiplices  e  and/,  viz.,  thrice.  b  Therefore  they  fhall  alfo  be  contained 
alike  number  of  times  in  the  compound  multiplices,  that  is,  if  it  be  made 
that  a e  =g ,  and  Iikewife  /- J-  c  =  h‘  then  ns  g  contains  b  five  times, 
fo  (hall  b  contain  d  five  times. 


Prop. 
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Prop.  1 1  1.  Theorem  3, 

4  t  6  3  If  the  firft  a  be  equimultiples  to  the  fecond  b,  and  the 

a.  b.  c.  d.  third  c  of  the  fourth  d,  and  there  be  taken  e  andi 

8  12  e quimultiplices  of  the  firfl  and  thirds  then  will  each 

e,  f.  of  the  Magnitudes  taken  be  alike  cquimultiplex  of 

both ,  the  one  e  to  the  fecond  b,  the  other  f  to  the 
fourth  d. 

q>r0,  T  Et  b  and  d ,  be  contained  alike  number  of  times  in  each  of  thefe  (a)  1. 

1  /  a  and  c  \  a  then  they  (hall  alfo  be  contained  an  equal  number  of  ; 

times  in  any  the  multiplices  of  a  and  c  as  e  and  f. 

Theorem  a- 

Prop.  I V. 

42  63  If  the  firfl  a,  have  the  fame  Ratio  to  the  fecond  ba. 

a.  b.  c.  d.  as  the  third  c  to  the  fourth  d  5  then  alfo  e  and  g , 

86129  the  equimitltipliees  of  the  firfl  a  and  the  third  c, 

e.  f.  g.  h.  fhall  have  the  fame  Ratio  to  f  and  h  5  the  equi- 

16  12  2418  multiplices  of  the  fecond  b  and  the  fourth  d,  ac- 

1.  m.  k.  n.  cording  to  any  Multiplication ,  if  fo  taken  as  they 

anfwer  each  one  the  other. 

TAke  /  and  the  equimultiplices  of  e  and  g\  and  alfo  wj  and  n  the  (a''  3*  S- 
equimultipliccs  of  / and  h.  3  Then  is  /  as  multiplex  of  a,  as  Jt^ofe;  I:W' 

3  and  alfo  m  is  as  multiplex  of  b ,  as  n  of  d.  Therefore  whereas  it  is  a  .  b 
b  \  \  c  .  d\  according  to  the  fixth  definition,  if  l  be  cr,  = ,  ~=\  m ,  then 
confequently  ,  after  the  fame  manner  is  k  cr-,  — ,  — □  n.  Therefore  when 
l  and  i^are  taken  as  multiplices  of  cand^,  as  wand  n  off  and  k,  then  will 
it  be  by  the  7  def.  e  .  /  : :  g  .  h,  WWl). 

Corol. 

From  hence  is  wont  to  be  demonftrated  the  proof  of  inverfe  (  or  con 
Trerfe)  Ratio.  (c)  2  def. 

For  becaufe  a  .  b  :  :  c  .  d,  therefore  if  e  c~,  —  then  is  ‘Tike- 

wife  £  c~9  —  ;  therefore  it’s  evident  that  if  /c",  ~3e,  then  is  (c0  6  def.  5, 

her,  =r,-tJ£ ;  d  therefore  b  .  aw  d  .  c.  W  WD. 
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e,  4.  f,  2.  If  a  Magnitude  a ,  be  multiplex  of  a  Magnitude  b, 

c,  S.  cl,  4.  as  part  taken  from  the  one  c,  of  a  part  taken  from 

a,  12.  b.  6.  the  other  d  ;  the  re  ft  due  of  the  one  e  3  /ball  he  a, 1 

g,  4.  multiplex  of  the  ref  due  of  the  other  f}  as  the  whole 

a  is  of  the  whole  b. 

TAkc  any  other  g ,  which  fliall  be  as  multiplex  to/,  as  a  is  of  b7  or 
as  the  part  taken  away  ns  of  the  part  d.  3  Therefore  »A-c  is  as 
<b;.  6  ax.  1 .  multiplex  ol  A  as  the  one  c  of  the  one  d,  that  is,  as  a  of  b.  ^Therefore 
r  ?  fx.  I  gA-ch  -r  a  •  and  f  fo  c  that  was  common  being  taken  away,  there  remains 

?  rr:  c. 

Theorem  6.  Prop,  V  I. 


If  two  Magnitudes  a  and  b,  he  cqui- 
g  2  »  h  3  >|g  S  ,  h  12  ,  multiplies  of  two  Magnitudes  c‘d- 

e  io,  f  ij,  e  4,  f  6  ,  and fomc  Magnitudes  e,  f, cquimulti - 

a  12,  b  1 8  ,  ai2,  b  1 8  ,  pliccs  of  the  fame  c,  d,  he  taken  away. 

c  2  ,  d  3  ;  C  2  j  cl  3  ,  then  the  ref  dues  g ,  Ii ,  are  either  c- 

qaal  tothe'e  Magnitudes  c,  d  or  el/e 
the  e  a  tumult  i pi  ices  of  them. 

u.  hp.  1  J 

IJ)  ^  lTro.S^  and  d,  arc  a  contained  an  equal  number  of  times  in  a  and  b,  and 
alfo  in  fomc  of  their  parts  r,  f:  b  therefore  they  fliall  alfo  be  con¬ 
tained  an  equal  number  of  times  in  the  refiducs  and  h.  Therefore  the 
relic! ues ,  arc  cither  equal  or  equimultipliccs.  WWD. 


i  iicoreir.  j 

Prop.  VII. 


24  8  24  Equal  Magnitudes  a  and  a,  have  to  the  fame  Magm- 
d.  1.  c.  tnac  b,  the  fame  proportion  or  Ratio.  nd  one  and  the 
a*  3.  fame  Magnitude  b  hath  the  fame  Ratio  ,  to  equal 
12  b,  12  Magnitudes  a  and  a. 

•4 

6  ^Te.T^Ake  a  and  e,  equimultipliccs  of  the -equal  Magnitudes  a  and 

I  and  /  any  wife  multiplex  of  b7  then  is  d3  -  c.  Wherefore  if 
‘‘9r-  A  ^ then  alio  c  wi'l  be  Therefore  a  ,  b  ::  a  .  b. 

ana cby  mverfion  b  .  a  : ;  i>  .  a.  WIV'D. 


SchoL 


Lib.  IV. 


Euclid  V  ’Elements . 


If  inftead  of  the  multiplex  /,  two  equi-multipliccs  be  taken  ,  in  fliall 
be  the  fame  way  proved  that  equal  Magnitudes  have  the  fame  Ratio,  to 
other  Magnitudes  that  are  equal  between  themlelves. 

Prop.  VIII. 

16  8  5  Of  unequal  Magnitudes  a,  b,  the  greater  a  hath  a  or  cater 

a.  b.  G.  Ratio  to  the  fame  third  c,  then  the  leffer  b  ;  and  the 

6  48  fame  third  c  hath  a  greater  Ratio  to  the  leff  er  b,  then 

d.  e.  f.  to  the  greater  a. 

32  1 6  20 


Trc.~T~  Ake  d  and  c ,  equimultipliccs  of  the  faid  a7  b7  and  alfo  f  < 
1  multiplex  of  c,  greater  than  c  but  lels  than  d ,  (which  will  eafily 
happen,  if  both  e  and  dA—  e  be  taken  greater  than  cl)  It  is  manifeft  from  8 

def  5.  That  ~cr~)  and  -~2r.  WWD. 


Prop.  I X. 

a.  b.  c.  CM agnit tides  which  to  one  and  the  fame  Magnitude  have 

15  154  the  fame  Ratio  ,  are  equal  one  to  the  other.  sMnd  if 

a  ^Magnitude  have  the  fame  Ratio  to  other  Magnitudes 
thofe  Magnitudes  are  equal  one  to  the  other. 

Hyp. i.jF  a  .  c  ::  b  .  c,  then  a  —  b7  FoiTet  a  be  c~,  or  ~zic,  3  then  is  C 
—  cr~  or  ~ .  Which  is  contrary  to  the  Hyp. 

Hyp.  2.  If  c  .  b  : :  c  .  a-7  then  a  b.  For  let  a  be  or  b7  h  then  C 
£-»*  -  .  Which  is  againd;  the  Hyp. 

Prop,  X. 

16  8  4  Of  Magnitudes  having  Ratio  to  the  fame  Magnitude , 
a,  b,  c,  that  which  hath  the  greater  Ratio,  is  the  greater  Mag¬ 
nitude  ;  and  that  Magnitude  to  which  the  fame  hears 
a  greater  Ratio ,  is  the  leffer  Magnitude. 


then  4  cr  6.  For  if  a—b,2  then  a  .  c  :  :  b  .  c.  which  ( 
is  contrary  to  the  Hyp.  If  ii~~3b7  b  then  is  —  — n  Which  is  ( 

alfo  againflthe  Hyp.  M  Hyp.  2. 


"  b.  For  if  a—b,  2  then  a  .  1 


The  Fifth  'Book  of 


Lib.  IV. 


Hyp.  i.  If  the'1  b~va.  For  if  b=a,  its  againfl  the  Hyp. 

for  it  will c follow  that  c  .  b  ::  c  .  a.  If  you  Fay  b  zr  ay  l'  then  is  —zr~. 

a  b 

Which  is  alfo  againft  the  Hyp. 

Prop.  X I. 

a,  p.  e,  6.  c,  12.  Ratio's  which  arc  ok  c  and  the  fame  to  any  third, 

b,  6.  f,  4.  d,  8.  arc  alfo  the  fame  one  to  another. 

HpHis  Propofition  is  clear  enough  from  Ax.  1.  1.  For  if  p  —  b 

p  will  equal  ^  . 

:  Prop.  XII. 

8  6  12  9 

g.  k.  li.  1.  if  any  numbers  of  Magnitudes  a,  b,  c,  d  be  pro- 

4  7.  6  5  p or t tonal  ‘  as  one  of  the  antecedents  a  is  to  one  of 

:i,  b.  Co  d.  the  Confequents  b,  fo  arc  all  the  antecedents  e, 

105  to  all  the  Confequents  f. 


Pro.  ’“T'Ake  the  cquimultiplices  of  the  antecedents  h,  and  of  the  Con- 
1  fequents /.  Becaufe  that  as  multiplex  as  one^is  of  one  4, 3  fo 
multipliccs  are  o.  h,  of  4,  c-,  and  likewife  as  multiplex  as  one  is  of  one  6,  fo 
multiplies  arc  all  £0  I,  of  b  d.  Moreover  becaufe  a  .  b  ::hc  .  d,  if^cr",— , 
then  will  b~r  /,  and  fo  if  g  zr,  in  like  manner  will 

n  J\-hcr ,  c  Wherefore  a  .  b  : :  a-\-c,  b-\-  d.  WWD. 


From  hence,  if  like  proportionals  be  added  to  like  proportionals,  the  wholes 
lhall  be  proportional. 

Prop.  XIII. 

If  tJoc  firfl  a  have  the  fame  Ratio  to  the  fecond 
328641012  b,  that  the  third  c  to  the  fourth  d  •  and  if 

g.  k.  h.  ).  p.  m„  the  third  c  haz  e  a  greater  proportion  to  the 

a.  b.  c.  d.  c.  f.  fourth  d,  then  the  fifth  e  to  the  fxth  f,  then 

54525  6  alfo  (ball  thr  firjln  have  a  greater  proportion 

to  the  fecond  b,  then  the  fifth  e  to  the  fxth  f. 

TAkc  cquimultiplices  of  4,„v,  and  k_,  /,  w,  cquimultiplices  of  b,d,f. 

Now  becauib  that  a  .  b  ::  c..  d,  if  her  l ,  3  then  is  ®  cr"  but  be¬ 
caufe  zr  l> it  may  be  that  h  zr  L and  yet  p  not  cr  w,  'Therefore  -per -j 
WWD.  Prop*. 


Lib.  IV. 


Euclid'/  Elements, 


If  d"3  f*  t*ien  aIf°  /*  Alfo, if  per  jer  y--,  then  is  ^ 


2  -  then  is^“ 

/  b 


b.  c.  d. 


if  the fir  (l  a  have  the  fame  Ratio  to  the  fecond  b,  that 
the  third  c  hath  to  the  fourth  d  ;  and  if  the  firfl  a 
be  greater  than  the  third  C;  then  J hall  the  fecond 
b  be  greater  than  the  fourth  d.  But  if  the  firfl  a  be 
equal  to  the  third  c,  then  the  fecond  b  fball  be  equal 
to  the  fourth  d,  but  if  a  be  leffer ,  than  is  b  alfo  lejfcr. 


Therefore  ^  c 


J^Et  ar  c, 3  then  "but  p  =  Therefore  ^  c~  p  r  There-  . 

fore  herd.  By  the  like  way  of  argument,  If  a  — 1  r,  «•  then  is  b -a d.  ' 
But  if  4  be  equal  to  c,  then  c  .  b  ::  c  a  .  b{  ::  c  .  dr  therefore  b  ~  d. 
WWD. 


c  3  2  5  d,  35  J  a  b  are  in  the  fame  Ratio,  with  their  like 

a  3  5  b>,  7  multiplex  c  and  d,  if  taken  correjfondcntly. 

(c  .  d  ::  a  .  b.) 

LEt  a  be  part  of  c,  and  b  of  d,  c  lhall  contain  a  fo  often  as  A  contains  b. 

And- bccaufc  one  of  the  antecedents  a  is  to  one  confequents,  'fo  are  all  a-'  l2,  f 
the  antecedents  c,  to  all  the  confequents  d.  Therefore  c  .  d  ■■  a  b 
WWD . 

Pr0P*  X  V  L  , 


e  167  f  20,  If  4  ^-Magnitudes  a,  b,  c,  d,  be  proportional ,  they 

a  8  ,  b  1  o  ,  alfo  fljall  be  alternately  proportional,  (a  .  c  :  •  b 

c  4,  d  5  ,  .  d.) 

g  8,  h  10, 

Pro. HP7  Akc  e  and  /  cquimultiplices,  of  a  and  b,  alfo®  and  h  cquimultiplices  (a">  1-5. 

A  ol  c  and  d.  Th^cfore  c  .  f  3  : :  a  .  b  :  bc  .  d*  : ; ■  .  h.  (b)  bp- 

Wherefore  if  e  — ~\g ,  '  thenlikewife  is  fzr,  =,“3  h.  a  therefore  ^  JI-  5- 
a  .  c  ::  b  .  d.  W  WCD.  ^  ,  _ 

Mi  ■  sw  w  ‘ 
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Lib.  IV. 


Alternate  Ratio  has  place  only  then  when  the  quantities  are  of  the  fame 
kind,  ror  heterogeneous  quantities  ate  not  compared  together, 

"•  Prop.  XVII. 

c  12.  c  6.  If  C Magnitudes  compounded  be  proportional, 

a  i  <5.  b$.  they  jhall  alfo  bs  proportional  when  divi- 

“4*  ded.  That  A,  if  it  be  a  .  d  b  .  f  it 

Jhall  be  alfo  c  .  d  : :  e  ,  f.  5 

lro-  A  and  b  aic  proportionals,  3  therefore  of  their  parts  d  and  f,  thev 
contain  alike  number  in  a  like  Ratio  *  therefore  if  thefe  parts  be 
taken  tiom  each  of  their  rcipccfive  wholes,  the  remainders  c  and  c  ihall  all'o 
contain  ^hci^parts^  alike  numbers  of  times:  therefore  it  (hall  be  as  c  .  d 

i's  Prop.  XVIII. 

CI2.  e6.  If  ^Magnitudes  divided  be  proportional , 
a  tlje  few  being  compounded  fall  be 

d4*  ‘2.  proportional.  That  is ,  if  it  be  d  .  c  :: 

f  .  e,  it /hall  alfo  be  a  .  d  ::  b  *.  f. 

parts  r  r,  contain  parts  d,  f,  in  a  like  Ratio;  therefore  if 

rl„  ~  ,  t.hele.l’,c  t'cd  t0  *hcm’  the  wholcs  “>  l’’  alfo  fliail  contain  their 
parts  d,  /,  in  a  like  Ratio.  J VlVD. 

,9'  Prop.  XIX. 

d4-  I  2.  If  the.  whole  a,  be  to  the  whole  b,  as  the 

ai-  oo.  part  taken  award. is  . 


part  taken  away  d>  is  to  the  part  taken  away 
t  then  Jhall  the  rcfidnc  e  be  to  the  ref  due 
c,  as  the  whole  a  is  to  the  whole  b. 


'Tro.-'Q  Being  a,  b,  d,  f,  arc  proportionals;  bit  (hall  be  b 
Y  CThcrcforf  ic  M  bc  as/-  .  e  ::  d  .  c,  and  laftiv 

S-.  C.  that  ;is  a  .  h  ,  rr/rr r  t\  ' 


c,  that  is  as  a  .  b  : :  c  .  e.  WWD. 


as  f  .  d  : : 


iha^fpro^i*onT,SbCfUbtl:aaed  fr°m  likc  ProPorti<>"als>  ‘he  refidues 
f  Hence  is  converfe  Ratio  demonftrated.  » 

•  •  7Ct  l  'bch  :  t  •  r’  th™  “  ■/■■■■  !>  -f-  For  by  » permutation  «  .  t 
: :  .b  ;  J  1OTC  “  •  b  ■ :  A  ■  />  whence  again  by  permutation  4  .  d. 
'  J '  *  Prop. 


Lib.  IV. 


Euclid'*  Elements. 


Prop.  X  X.  Theorem  20. 

12  9  6  If  there  be  3  ^Magnitudes  a,  b,  c,  ami  others  d,  e,  f, 

a.  b.  c.  equal  to  thofc  in  number  which  being  taken  two  and  two 

8-64  in  each  order  are  in  the  fame  Ratio  ,  and  if  of  equality 

(j>  c<  R  the  firf  a  be  greater  then  the  third  c ;  then  Jhall  the 

fourth  d  be  greater  than  the  fxth  f.  But  if  the  firf  a  be 

equal  to  the  third  c ,  then  the  fourth  d  is  Jo  to  the  fxth  f 5  and 
if  a  bc  lefs  than  c,  [0  d  islcfs  than  f. 

t  Hvo  T  Et  acre.  Becaufc  3  e  .  f : :  b  .  c  bv  b  mverfion  it  (ball  bc  :a)  Of- 
‘  I  v  c  a  'fad  fr)cor.  4  5. 

f.ewc.b .  cButr  t  d  4  hcreforc  7-  or  --c  there-  (<00p-$  S.  5. 
;  b.  e  b  c  (d) fcbol.  1 3  3. 

fore  derfe  WWD.  (e)  to,  5- 

2  Hyp.  By  the  fame  wav  of  argument  if  a  ~r  c ,  it  will  appear  that 
d-nf.  '  CO  7-  . 

3.  Hyp.  If  a=^c.  Becaufc  f  .  e  :  :  c  .  b  : :  la  .  b  ::  d  .  c  ;  f  there-  <8'  Il‘‘5^9 
fore  is  d  ~f.  W  W  D. 


38  12  4  if  there  be  3  l Magnitudes  a,b,  c,  W  others  d,  e,  f, 

a,  b.  c.  equal  totbem  in  number,  which  taken  two  and  two  arc 

2~]  9  6  in  the  fame  Ratio  ;  and  their  proportion  inordinate 

d.  e.  f.  (a  .  b  ::  e  .  f,  and  b  .  c  ::  d  .  ej  and  if  of  equa¬ 

lity,  the  frfl  a  be  greater  than  the  third  c  3  then  is 
the  fourth  d  greater  than  l he  fxth  f*  hut  if  the  firf  be  equal  to 
the  third,  then  is  the  fourth  equal  to  the  fxth  •  if  lefs,  fo  is  the 
other  like  wife, 

1 .  f/yp.TF  acre,  then  becaufc  3d  .  c  ::  b  .  c,  therefore  inverfely  e  ,\}pt 

X  c ,  a  .  c _ a  .  .  e  ,  .  .  (h".  K.  3. 

d  : :  c  .  by  but  py, c  therefore  -y-r  p  that  is  j  therefore  f  fchoi.  13 

J  f 

2.  Hyp.  By  the  like  argument  if  a~Dc,  then  is  d  fi 

3.  Hyp.  If  a  —  c;  then  bccaufe  e  .  d  : :  ec  .  b  \  :  c  a  .  b  ::  1  e  .  /,  (tR  c,.  3 , 

^  therefore  is  d  •=  f.  WW  D. 
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Prop.  XXII. 


,V)  hyp. 
fl>)  4-  •)* 
fc)  20.5. 
(<\)-6Jef.  <, 


12  9  6.  8  6  4  if  there  be  any  number  of  Magnitudes 

a.  b.  c.  d.  e.  f.  a,b,  c,  and  others  equal  to  them  in  num- 

24  18  12  1 6  12  8  her  d,  e,  f,  which  taken  two  and  two  are 

g.  h.  k.  1.  m.  n.  in  the  fame  Ratio .  (a  .  b  ::  d  .  eW 

b  .  c  ::  e  .  f)  they fly  all  be  in  the fame 
Ratio  alfo  by  equality ,  (  a  .  c  ; ;  d  .  f,  ) 

Pw-T Akc  /j’  k->  equimultiplices  of  *,b,c,  and  /,»,»,  equimulti- 
1  plices  of  c,  /. 

Becaufe  2  a  .  b  ::  d  .  <?.  b  therefore  jr  .  h  ::  l  .  w,  and  in  like 
manner  h  .  k.:  :  nt  .  therefore, if —  'then  is/—  — 

”,  d therefore  a  .  c  ::  d  .  f. 


Theorem  23. 


18  12  4 
a.  b.  c. 
27  9  6 
d.  e.  f. 


Prop.  XXIII. 

If  there  be  3  Magnitudes  a,  b,  c,  and  others  d,  e,  f, 
equal  to  them  in  number ,  which  taken  two  and  two  arc 
in  the  fame  Ratio  and  their  proportionality  inordinate 
(a  .  b  ::  e  .  f,  and  b  .  c  : :  d  .  e)  they  (h-JI  be 
in  the  fame  Ratio  alfo  by'  equality ,  ( that  h 
c  d  ,  f.) 


ib)  r  :  t  P™‘3IF  .“ncj  (hall  he  cr",  — ,  “21,  f  bAnd  the  lain,  will 

CO  17'rff/.  ^  *  hold  in  their  equimultiplices.  Therefore  of  'equality  ’in  the 

71)  6 deft,  lame  Ratio  that  a  is  to  e,  (hall  d  be  to /,  that  is ,  a  .  c  : :  d  .  f. 
w  iv  'Ik 


*  yi  y  23  *  Ratio’s  compounded  of  the  lame  Ratio’s  ,  are  amongft  themfeives 

',J  20  dsl'  5’  the  fame  •,  allb  the  fame  parts  of  the  (lime  Ratio’s,  arc  among  themfeives 
the  la  me. 


Prop. 


p 


Lib.  IV. 


Euclid’s  Elements. 


9? 


Prop.  XXIV,  Theorem  24. 

2  6  if  the  fir  ft  Magnitude  a  have  the  fame  Ratio  to  the 

b.  c.  fecond  b,  which  the  third  c  ,  hath  to  the  fourth  d  ; 

3  10  15  and  if  the  fifth  e  have  the  fame  Ratio  to  the  fecond  b, 

d,  e.  f,  which  the  jixth  f  hath  to  the  fourth  d,  then  jhall  the 

14  21  fiyfi  compounded  with  the  fifth  (g)  have  the  fame  Ratio 
g.  ii.  to  the  fecond  b,  which  the  third  compounded  with  the 

fixth  (h)  hath  to  the  fourth  d. 

7Va.a  O  is  fuch  part  oi  either  a  or  e,  as  d  is  of  cither  c  or  /.  b  There-  bp 

13  fore  alfo  fhall  b  be  luch  a  part  of  the  compound  <7,  as  d  is  of  the  v  -  lb1, 

compound  h.  WW  D. 

Prop.  XXV.  Theorem  v" 

1245?  3  if  4  Magnitudes  be  proportional  ( a  .  b  : :  c  .  d ) 

a.  b.  c.  d.  the  greatefi  a,  and  the  leafid,  flsall  be  greater  than 

e.  3  f.  1  the  remaining  two  b,  c. 

’/rf.TJRom  a  12  take  c  9,  and  there  will  remain  e  3.  Alfo  from  b  4,  take 
t  ^3,  and  there  will  remain  /  1.  Now  becaufe  it  is  a  .  b  ::  c  .  d. 
it  fhall  alfo  be  by  clivifion  a  .  b  : :  e  .  f.  But^  zy  b ,  therefore  allb  c  zrf 
Therefore  (  the  compound  of  c  -f-  e  viz. )  a  J-  d  cr  b  (  —  d  -|-/)  r. 

WW  D. 

Prop.  XXVI. 

^453  tf  ^je  }JAVe  a  greater  proportion  to  the  fecond  b  ; 

a.  b.  c.  d.  than  the  third  c,  to  the  fourth  d  ;  then  contrary  wife, 
by  conver [ion  ,  the  fecond  fhal  have  a  iefs  proportion 
to  the  firfi ,  than  the  fourth  to  the  third. 

THis  and  the  other  eight  propofitions  remaining  ,  feeing  they  are 
not  Euclid's  ,  we  fhall  no  etherwife  demonfhate  then  by  referring 
to  the  propositions  of  Euclid  beforegoing  in  which  they  arc  virtualv 
contained. 

This  Prop,  is  contained  in  the  4 tb,  and  ic th,  of  the  5 tk.  - 
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Theorem  27.  Prop.  XX'V  1 1. 

8455  If  the  flrfl  a  have  a  greater  proportion  to  the  fecond  b, 
a.  b.  c.  d .  than  the  third  c  to  the  fourth  d  ;  then  alternately 

the  firft  a  {hall  have  a  greater  proportion  to. the  third 
c3  than  the  fecond  b  to  the  fourth  d. 

This  is  contained  in  the  1 6th,  of  the  5 th. 

Theorem  28.  Prop.  XXVIII. 

8  4  5  3  rf  the  firft  a  have  a  greater  proportion  to  the  fecond  b. 

a.  b.  c.  d.  than  the  third  c  to  the  fourth  d,  then  the  firft  a  com - 

e.  12  f.  8  pounded  with  the  fecond  b,  {hall  have  a  greater  pro¬ 

portion  to  the  fecond  b,  than  the  third  c  compounded 
with  the  fourth  d5  to  the  fourth  d. 

This  is  contained  in  the  iSth  Prop,  of  the  5 th. 

Theorem  29.  Prop.  XXIX. 

8  453  /f  the  firft  a  compounded  with  the  fecond  b,  have  $ 

a.  b.  c.  d.  greater  proportion  to  the  fecond  b,  then  the  third  c 

e.  12  f.  8  compounded  with  the  fourth  d  hath  to  the  fourth  d  ; 

then  by  dtvificn  the  firft  a  fljall  have  a  greater  pro- 
port  ten  to  the  fecond  b,  then  the  third  c  to  the fourth  d. 

This  is  contained  in  the  ijthof  the  5 th. 

Theorem  30.  Prop.  XXX. 

8  4  H  Jf  the  firfi  a  compounded  with  the  fecond  b,  have  a 

a.  b.  c.  d.  greater  proportion  to  the  fecond  b,  then  the  third 

c.  12  f.  8  c  compounded  with  the  fourth  d  hath  to  the  fourth  d, 

then  by  convcrfe  Ratio  fljall  the  firft  a  compounded 
with  the  fecond  b  have  a  Icjjer  Ratio  to  the  firft  a  ,  than  the  third 
c  compounded  with  the  fourth  d  fljall  have  to  the  third  c. 

This  is  contained  in  the  19 th  of  the  $th. 


Prop. 
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Prop.  XXXI. 


Theorem 


16  8  4  9  5  3  If  there  be  three  Magnitudes  a,  bjC,  and  others 

a’  b.  c.  d.  e.  f.  alfo  d,  f  3  equal  to  them  in  number,  and  if 
there  he  a  greater  proportion  of  the  firft  of 
the  former  a  to  the  fecond  b,  than  there  is  of  the  firft  of  the  lafi  d 
9.  d 

to  their  fecond  e,  (that  is,  —  c“  — 5)  AH^  there  be  alfo  a  greater 


proportion  of  the  fecond  of  the  firfi  Magnitudes  b,  to  the  third  c, 
than  there  is  of  the  fecond  of  the  lafi  l Magnitudes  e>  to  their  third  f5 

{ that  is ,  —  cr'p*)  Then  by  equality  alfo  fball  the  Ratio  of  the 

firft  of  the  former  Magnitudes  a  to  the  third  c»  be  greater  than 
the  Ratio  of  the  firfi  of  the  lafi  Magnitudes  d,  to  the  third  f , 

,  ,  .a  d  . 

(that  »,  -ir-p.j 


This  is  contained  in  Prop.  20 th  and  nth, 


Prop.  XXXl  I.  Theorem 

16  8  if  there  he  3  Magnitudes  a,  b,  c,  and  others  d>  c3f, 
a.  b.  C.  equal  to  them  in  number  and  there  be  a  greater  pro- 
964  portion  of  the  firfi  of  the  former  Magnitudes  a.,  to  the 

d.  e.  f.  fecond  b,  than  there  is  of  the  fecond  of  the  Utter  e3  to 

the  third  f,  (that  is,  ^  cr  and  alfo  the  Ratio  of  the 
fecond  of  the  former  b,  to  the  third  c,  be  greater  than  the  Ratio  of 
the  firft  of  the  later  d,  to  the  fecond  o,  (that  is,  -  cr-  -)  then  by  equa¬ 
lity  alfo  [hall  the  proportion  of  the  firft  of  the  former  a,  to  the  third 
c,  be  greater  than  that  of  the  firfi  of  the  latter  d,  to  the  third  f, 

.  ,  .a  d  . 

(that  is,  -cr-.) 

This  is  contained  in  the  2  ith  and  23 th  Prop,  of  the  5 th 


N 


Prop. 
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Theorem  33.  Prop.  .  XXXIII. 

12  6 

a.  b.  If  the  proportion  of  the  whole  a  to  the  whole  b,  he  greater 
4.  3  than  the  proportion  of  the  part  taken  away  c,  to  the  part 

c.  d.  taken  away  d;  then  fJja.ll  alfo  the  Ratio  of  the  remainder 

8.  3  t  to  that  of  f,  he  greater  than  that  of  the  whole  a  to.the 

e.  f.  whole  b. 


This  is  contained  in  the  1  ?th- 

Iheorem  34.  Prop.  XXXIV. 

128  46  5  3  if  there  he  any  number  of  Magnitudes  a,  b,£, 
a.  b.  c.  d.  e.  f.  others  d,e,  f,  equal  to  them  in  number *; 

and  the  proportion  of  the  firfl-of  the  former 
to  the  firjl  of  the  latter,  be  greater  then  that  of  the  fccond  to  the 
fccond,  and  that  greater  than  the  proportion  of  the  third  to  the 
third,  and  fo  forward ;  all  the  former  Magnitudes  together  fjjall 
have  a  greater  Ratio  to  all  the  Utter  together,  than  all  the  former 
omitting  the  firfl,  fhall  have  to  all  the  latter  ,  omitting  the  firjl  . 
but  lefsthan  that  of  the  firjl  of  the  former  to'the  firjl  of  the  latter  - 
and  lajllr  greater  than  that  of  the  l aft  of  the  former,  to  the  lafl  of  the 
latter , 


^'T'His  being  of  no  ufe  in  the  following  demonftrations,  we  pafsas  the 
X  other  7  befoiegoing. 

The  moft  notable  Prop.  of  this  Book  are  the  15,  16,  175  i3, 
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O  F 

Euclids  Elements. 


definitions. 

he  Right-lined  figures  are  fuch,  whofe  feveral  AJ  are  equal  one 
to  the  other,  and  alfo  their  Tides  about  the  equal  Aj  propor¬ 
tional*,  as  <tA  B  C,  rDEF.  For, 

The  A  E  --  E,  and  A  B  .  EC  :  :  DE  .  E  F. 

Alfo  th cAA=D,  and  E  A  .  AC  :  :  E  D  .  D  F. 

Laftly,  the  Z.C  —  F,  and  B  C  .  C  A  :  •  E  F  .  F  IX 

2.  Reciprocal  figures  are,  when  in  either  figure  the  terms  arc  the  ar tore 
dents  and  confequents  of  Ratio’s 

As  the  [Is  B  B-F :  for  AB  ,  EC  : :  EB  .  B  G. 

3.  cA  Right-line  A  P,  is  fa  id  to  be  cut  according  to  extreme  and  mean 
proportion  f  when,  as  the  whole  A  E,  is  to  the  greater  fegment  A  C ,  fo  is 
the  greater  fegment  AC,  to  the  lelfcr  C B.  (A  E  .  C  A  : :  C  A  .  C  E.) 

4.  The  ^Altitude  of  any  figure,  is  a  perpendicular  line  AC,  drawn  from 
the  top  A  to  the  bale  B  D , 

N  2,  <  • 
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(a)  20.  def.  5.  a 
(b;  15.  5.  Foe  g* 


5.  *A  Ratio,  is  faid  to  be  compounded  of  two  Rations,  when  the  quan¬ 
tities  of  the  Ratio’s  being  multiplied  the  one  into  the  other ,  do  produce 
any  Ratio.  '  2 

As  the  Ratio  of  a  to  ct  is  compounded  of  the  Ratio’s  of  a  to  b  and  of  b  to  c. 
.  _  a  b  a  ab 


Ca)  5-  v- 
(b)  38.  t. 


CO  fd\  30. 1. 
Cd)  6  dej.  5. 
rei^i.ieri  5.5 


Prop.  !. 


Triangles  A  B  C>  DEF,  and  Parallelograms  CG,  DF,  whhhhave 
the  fame  height ,  in  preportion  one  to  the  other,  as  their  hafes 
B  C ,  E  F. 

*  T  Ake  B I  —  BCt  and  F  L  —  E  F,  and  draw  A  /,  D  L.  &  The  A 
1  A  B  C  czz  A  B  L,  and  alfo  D  F  E  —  D  F  L.  Therefore  the  A  A  Cl 
is  as  multiplex  of  the  A  ABC,  as  the  bale  1C  is  of  the  bafe  BC-  and 
the  A  DEL.  as  multiplex  of  the  A  DEF,  as  the  bafe  EL  is  of  £  F. 
But  if  /  C  cr ,  —  ,  ~~d  E  L,  c  then  is  the  A  A/C  cr~,  — ,  —  DEL •  and 
.  therefore  dBC  .  EF  :  :  A  ABC  .  DEF  ::  1  Q  CG  .  EH.  WW  D. 


Triangles  and  Qs  whofe  bafes  are  equal,  are  in  fuch  proportion  as  their 
altitudes. 

Prop.  II. 

V  t0  one  Cb  of  a  A  A  BC,  he  drawn  a  parallel  Right-line  E  D, 
the  fame  /hall  cut  the  /ides  (  AC,  AB)  of  the  A  proportionally, 
i^indif  the  fries  of  the  A  he  proportionally  cut,  then  a  Right-line 
E  D,  joy  King  the  points  of  feet  ton,  /hall  he  parallel  to  the  remaining 
fide  of  the  A  C  B.  6 

Hyp.  1 .  D  Ecaufe  the  A  DE  B  a—  DEC,b  therefore  frail  be  the  A  ADE 
D  .  DEE  ::  ADE  .  EC  D.  But  the  A  A  D  E  .  D  BE  *  * 

tj*P  ‘  DBA'  andthe  A  ADE  ‘  D£C  ::  AE  .  EC ,  d  therefore  ^  D 
.  D  B  A  E  .  EC. 

Hyp.  2.  Bccaule  AD  .  DB  ::  AE  .  EC,  'that  is,  as  the  AADE, 
DB  E  : :  ADE  .  EC  D-,  f  therefore  is  the  A  Z)£  E  =  £  C  D  ;  *  there¬ 
fore  DE  II  5  C.  IFPrD. 


If  there  he  drawn  many  parallels  to  one  fide  of  any  A,  then  all  the  fegments 
of  the  other  Tides  (hall  be  proportional. 
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Elements . 


If  an  A,  of  a  A  A  B  C  he  hi fe tied ,  and  the  Right- line  A  D  , 

Z,  cut  the  bafe  B  C  ;  thnfljail  the  fegments 
of  the  bafe  BD,  DC,  /juve  the  fame  Ratio  that  the  other  fidesof 
the  A  B  A,  A  C  have,  and  if  the  fegments  ef  the  bafe  BD,  DC 
have  the  fame  Ratio ,  that  the  other  /ides  of  the  A  have  BA,AC, 
then  a  Right-line  A-D,  drawn  from  the  top  A  to  the  f chi  ion  D,  /ball 
hi/e  Li  that  Z1  A  of  the  A. 

Pro.  T>Roduce  A  C .  and  make  AE  —  AB,  and  draw  E  B. 

1  Hyp.  1 .  Becaufe  A  E~AB,  therefore  is  the  Z.  A  B  £ 1  =  £  b  ~  (a;  6  ■  ?• 

\  B  AC  c  —  DAB-,  d  therefore  D  A II E  B.  c  Wheiefore  C  ^  ^  \yf 

CAB)  ::  CD  .  DB.  „  „  Cd)  27-  1- 

Hyp.  2.  Bccaufe  CA.AB(AE)  : :  C  P  .  D  B,  c  is  IM  II  .*?  £  ;  (e)  2(5.  1. 
and  6  therefore  is  the  ZCA  D  —  and  the  Z.  D  A  B ' f  r=.  A  B  £  *  =  E.  C§)  29*  *• 
b  Therefore  the  ZCAD  =  DA  B.  Wherefore  the  Zl  C  A  B  is  bifefted. (  3  l*  4 

Prop.  IV.  Theorem  4, 

Of  equiangular  A*  A  CB,  DB  E,  the  flies  are  proportional  which 
are  about  the  equal  Zs  C  and  B  ( that  AC  .  CB  ::  DB 
BE.)  and  the  ftdes  BA,  ED,  which  are  fubt  ended  under  the 
equal  Zj  C  and  B,  are  homologous,  or  of  like  Ratio . 

Pra.  CEt  the  fide  C  Bs  in  a  direft  line  to  the  fide  BE,  and  produce  C  A 

O  and  £  D,  till  they  a  meet.  (a)  p-  1- 

Tro.  Becaufe  the  Z.  C  b  =  E  B  D,  (hall  CF II  B  D.  Alfo  becaufe  the  Of 
AfC  B  Ah  —  BED-,  c  therefore  is  B  A II  E  F.  Then  is  B  AF  D  a  Q  and  ^  ‘  ]  J 

d  therefore  AF=zBD,  and  A  B  —  d  F  D.  Whence  it’s  evident  that  (e)  2.  6.* 
CA  AE  (B  D)  ::  cCB  .  BE,  f  by  permutation  therefore  A  C  .  CB(f)  16. 

::  BD  .  BE,  alfo  CB  .  BE  ::  F  D  (AH)  .  D  £,  f  and  thence  by  (g)  22.  5’ 
permutation  C  B  .  A  B  ::  BE  .  D  E,  6  wherefore  alfo  by  equality  A C 
.  AB  •. :  B  D  .  D  £.  Therefore 


Hence,  tA  C  •  BD  ::  CB  .  BE  ::  AB  .  D*. 


If  in  a  A  PC  E,  there  be  drawn  A  B\\F-  £  (one  of  the  fides,)  the  A 
A  r  r  fh all  he.  like  to  the  whole  F  C  £. 
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Theorem  5,  Prop.  V, 

If  two-  A*  ABC,  D  E  F  have  their  (ides  AB,BC,  proportional  to 
DE-  E  F,  the  A(  are  equiangular,  and  their  As  ( viz.  D,A*  E, 
B  ;  F,  C)  equal,  under  which  are  fubt  ended  the  homologous  (ides, 

ftA  *'  rpro'  \  lP°n  the  line  £  F,  and  at. the  point  £,  ’make  the  Z  F  E  G  —  B, 
CO  and  at  F  make  the  Z  E  F  G  —  C ;  bwhence  the  Z  G  —A.  There - 

(d)  hp.  fore  CE  .  EF  ::  CAB.  BC  : :  d£)£  .  ££;  cand  therefore  G  £  — 

Cc;ii.$.e,9-5-  &E.  Likcwifc  GF  .  FE<  ::  AC  .  CB  : :  d_D£  .  F£.  therefore 

(f)  S.  1.  G  F~DF.  Therefore  the  As  DEF,  GEF ,  are  mutually  equilateral. 

Cg;  32-  i-  f  Therefore  the  Zl  I>  -  G  —  A,  and  the  ZF  E  D  5  =r  FEGz=  B,  and 

*  confequentlv  the  Z  D  F  E  —  C.  Therefore  (Ac, 

Theorem  6.  Prop.  y  J. 

if  two  A*  A  B  Q  DEF,  have  one  Z  A  equal  to  one  Z  D,  and 
the  [ides  about  the  equal  Z^  A,  D,  proportional ,  ( B  A  .  AC  : ; 
E  D  .  D  F.J  then  thofe  As  are  equiangular ,  have  thofe  Zs 
E,  B  *  C,  F,  equal,  under  which  are  fubt  ended  the  homologous (ides 
BA,  ED;  AC,  DF. 

JVf./^\N  the  Right-line  S  F  make  the  At  E  G  zzzB  T  and  E  FG  —  C. 

Fro.  3  Then  will  the  .Al  G  —  A.  Therefore  AB  .  AC  : :  bf? £ 
.  G  F  : :  r  D  E  .  D  F ,  d  and  therefore  !)£-(;£,  and  DF  —  G  F. 
But  the  ZD-AA—{GS  therefore  the  Z  DEF  g  —  G  £  F  ■=.  B, n  and 
confequentlv  the  Z  £  £  £>  —  C.  I-K  IK  !Z). 


fa)  32.  1. 

fb)  4.  6. 
fc'i  jfiVf. 
Cd)  9.  5. 
(e)  byp. 
(H  c or, fir. 


Theorem  7. 


Prop.  VII. 


Aa.  itp. 
fb;  32  I. 

( c •  4.  6. 
".i.  *>■;. 

'•-)  9-  *■' 

r  0  6-  1  * 

*£.)  cor.  17 
fh)  cor.  13 


if  two  A=  ABC,  DEF,  have  one  Z  A,  equal  to  one  Z  D,  and 
the  (ides  about  the  other  Z 3  A  B  C,  E,  proportional ,  (A  B  .  B  C 
::  DE  .  EFJ  if  they  have  both  the.  remaining  ZJ  C,  F, 
either  lets  or  not  lefs  than  a  Right  Z  j  then  fhall  the  A*  ABC, 
D  E  F,  be  equiangular  ,  and  have  thofe  Zf  equal  about  which  the 
proportional  fidcs  arc,  viz.  ABC,  DEF. 

Fro.  f  Et  C  and  £,  he  lefs  than  L,  and  let,  if  it  can  be,  the  Z  A\B  C  cr* 
1—.  £,  and  make  the  Z.  A  B  G  —  E.  Then  feeing  the  Z  A*  - ~  D, 
bfnz\UhcZ  AG  B  —  F.  Therefor  cAB  .  BG  ::  c£)£  .  ££  ::  AAB 
.  BC  \  e therefore  B  G  —  £C  ,  1  therefore  the  Z  7$  G  C  —  B  C  G . 
p Therefore  rB  G  C  —  C  is  lefs  than  a  L,  and  hconfequcntIy,  AGB  or  Fcr  i_. 

which 
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which  is  againft  the  Hyp.  Again  ,  let  B  and  £  be  t)  L  alfo;  thenfhall 
B  G  —  B  C,  and  K  consequently  the  Z  B  GC-  BC  G,  and  not  lels  than  L_,  ,k)  I# 
1  which  is  alfo  abfurd.  Therefore  A  C  rB  —  E ,  and  wnicqucntly  B  -  E.  (i)  I7. 1. 


W  W  ‘D. 

Prop.  VIII. 


Theorem  8. 


If  in  a  Right-angled  A  ABC,  from  the  right  Z  B  AC  ,  there  be 
drawn  AD ,  a  Perpendicular  to  the  bafe  B  C  ;  then  the  A*  (ADC, 
B  D  Aj  about  the  Perpendicular  are  like  both  to  the  whole  ABAC, 
and  alfo  one  to  the  other. 


Fro. T}  Ecaufe  B  AC  -  s  A  D  B  =  b  L,  and  the  X  B  common  ;  the  As  ^  J3t 

O  B  AC,  A  DBA  are  like.  By  the  fame  argument  B  AC,  A  DC,  .-c)  ,2;T  ^ z. 
are  like,  d  whence  alio  ADB,  A  DC ,  will  be  like.  \vW‘D.  Hj  21.  t;. 


Corol. 


r.  The  Perpendicular  from  the  right  Z  to  the  bafe,  is  a  mean  proper- 
tion  between  the  legments  of  the  bale.  cFor  BD  .  DA  \  \  DA.)  +-■  $■ 

DC.  .  ,  .  .  . 

2.  Either  of  the  feggs  of  the  L  is  a  mean  proportion  between  the  whole 
Hypothenulal,  (or  bafe)  and  that  legment  thereof  which  is  adjacent  to  that 
lea  Far  £  C  .  AC  : :  AC  .  DC,  and  CB  .  BA  wBA.BD. 


From  a  Right-line  given  AB,  to  cut  cf  any  part  required,  as  v 

(AG.  j 


Fra. T?Rom  the  points,  draw  an  infinite  line  AC  any  wife,  in  which  ^  Tj 
Jl1  s  take  any  three  equal  parts  AD,  D E,  EF,  joyn  F  3,  to  which  (b)  31.  1. 
from  D,  b  draw  the  parallel  D  G ;  and  the  thing  is  done.  (c)  2.  6. 

Fro.  For  GB  .  AG  CFD  .  AD,  whence  by  d  compofition,  A  B  .  w  is.  5- 
AG  : :  A  F  .  AD.  Therefore  feeing  AD  —  f  AF,  (hall  A  G  —  \  A  B. 


WWDn. 

Prop.  X. 


Problem  2. 


To  divide  an  undivided  Right-line  given  A  8,  as  Mother  given  line 
A  C  ,  was  cut  (in  D  and  E.) 

Pra.T\&w  BC  joyning  the  extremities  of  the  iine  divided,  and  of  the 

JL/  line  not  divided;  and  to  that  line  from  the  points  £-,  D,  ’  draw  (a>  31  1 
the  parallels  £  G ,  DF,  meeting  with  the  Right-line  that  is  to  be  cur,  in  G 
and  F,  then  the  thing  is  done. 


1,0  2 
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Ca)  5i.  i.  cf>ro-  P°r  lct  DH  be  drawn  ‘parallel  ro  AB.  Then  AD  .  DE  :: 
(b)  2.  V  h^F  •  F  G*  and  i)  £  .  E  C  b : :  DI  .  J  H  : :  'F  G  .  <7  B.  WWDn. 

Scbol. 


Hence  is  learnt  with  any  extent  of  the  compafles,  to  cut  a  Right-line 
given  into  as  many  equal  parts  as  you  pleafe.  As  admit,  I  would  divide 
the  Right-line  A  G  into  6  equal  parts.  Draw  an  infinite  line  A  R ,  and  an¬ 
other  G  H ,  parallel  thereto  i  then  take  any  extent  in  the  Compafles,  and  lay 
it  off  $  times  from  A  to  N,0,T,^,R  -  and  alfo  5  times  from  (7,  viz :.  t(> M, 
L,K,  I,H-,  (  always  one  lei's  than. are  required  in  A  G-,  )  and  draw  H N 
JO,  K  P,  LQ,  MR\  thefe  lines  fo  drawn  fhall  cut  the  Right-line  given 
A  G  into  6  parts,  as  required.  "  & 


Problem  3.  Prop.  XI. 

Two  Right-lines  A3,  B  C,  being  given,  to  find  a  third  proportional. 

Pr*A/\/Ith  tw0  8iven  *ines  ,na^e  t^ie  Right-angle  ABC ,  all’o 
Y  ’  another  Right-angle  AC  D,  bvraifing  C  D  X  A  C,  and 
extending  it  till  it  meet  AB  protrafted  in  D.  Then  it’s  evident  by  cor.  8. 
6.  that  B  C  is  a  mean  proportional,  and  confequently,  AB  .  BC  -  -  BC 
.  BD .  W WTO  n. 

Problem  4.  Prop.  XII. 

Three  Right -lines  AB,  BC,  AD,  being  given,  to  find  a  fourth 
proportional  DE. 

F  the  lincs  AB,  BC  (placed  in  a dirett  line)  and  A D ,  make  an 
VwX  ADAC,  and  joyn  BD,  and  laftly,  draw  CE\\B  D,  fo  fhall 
D  E  be  a  fourth  proportional  required. 

a)  2.  <5.  T'ro.  For  C£i!  B  D:  ‘therefor  eAB  .  BC  ::  AD  .  DE.  WWDtt. 

p'ob’em  Prop.  XIII. 

Trvo  Right  lines  AB,  B  C  ,  being  given  ,  to  find  a  mean  propor¬ 
tional  B  D.. 


Pr<<.T)Lace  A  B ,  BC ,  in  a  direft-linc  ,  and  on  the  whole  line  A  C, 
X  deferibe  the femicircle  ADC.  On  B  raife  the  perpendicular B D , 
meeting  with  the  periphery  in  D ,  lb  is  B  D  the  mean  required. 

^  o'  *  CJ>r0,  por  luting  AD,  C D,  be  drawn,  feeing  from  the  a  L  of  the  Right- 
)  ccr.  8.  6.  ang|€d  esA  DC,  is  drawn  the  perpendicular  D3,  b  therefore  A  B  .  B  D 
BD  .  BC.  W  W  T)  n. 

Corel 


Lib.  IV. 


Euclid'*  Elements* 


A  Right-line  drawn  from  any  point  in  the  Circumference  of  a  Circle 
Perpendicular  to  the  diameter ,  is  a  mean  proportional  between  the  i'egments 
«f  the  diameter. 


Equal  □  *  B  D,  B  F  ,  having  onc  A  ABC,  equal  to  one  EBG, 

7 have  the  (ides  AB,  BG,  E  B,  BC  ;  which  are  about  the  equal 
A5  reciprocal:  ^Mnd  thefe  [p  which  have  one  A  cqua^ t0  onc  Al  > 
and  the  fides  which  are  about  the  equal  A J  reciprocal ,  are  equal. 

Pro.  T  Et  the  fides  AB,  BG,  about  the  equal  A*  make  onc  Right-line*,  ^'V 
-L'  a  wherefore  8  B,BC,  fhall  do  the  fame.  Let  FG,  DC,  be  pro-  (c)  f  f 
duced  till  they  meet.  (d)  6* 

Hyp.  1.  AB  .  BG  b::  BD  .  BH  ::  c  B  F  .  B  H  ::  *BE  .  B  C.  C=)  JM- 
c  Therefore  &e.  ,-cn  (}V. 

Hyp.  2.  BD.  BH  ::  r  A  B  .  B  G  ::  s  B  E  .  B  C  ::  *  B  F  .  BH.ffi  {}  6. 

*  Therefore  the  \\BD  =  i?F..  WW  D.  (k)  11. -'9A- 


Prop.  XV.  ■ 

Equal  A''  ABC ,  DBE,  having  one  A  ABC,  equal  to  one  aE 
*  D  B  E  ,  their  fides  which  are  about  the  equal  AJ  *re  reciprocal 
(AB  .  BE  ::  DB.BCj  and  thofe  As  which  have  one  A  A  B  C 
equal  to  one  DBE,  and  have  alfo  the  fides  that  are  about  the  equal 
AJ  reciprocal ,  are  equal. 


Pra.J  Et  the  fides  C  B,  BD,  which  are  about  the  equal  Zl5  he  fet  in  a 

JL  ftrait-line-,  a  then  A  B  £  is  alfo  a  Right-line.  Let  CE  be  drawn.  CjO  T-t- 
Hyp.  1.  <A  B  .  BE  ::  bA  ABC  .  C  B  8  c::  D  BE  .  CUE  ::  hDB  ^  ^ 

.  BC\ ,  d  therefore  &c.  (d)  11.5. 

Hyp  2.  A  ABC  .  CB8  ::  AB  .BE  ::  c  D  B  .  BC  b::  DEE  (e)  fop. 

.  C  B  e\  1  therefore  the  A  ABC—  DBE.  WWD.  G)n'd[ 


O 


Prop. 


The  Sixth  (Book  of 


Lib.  IV. 


Prop.  XVI. 

If  sy  Right  Muss  A,  G,  F,  B,  be  proportion al,  the  Rectangle  AC, 
comprehended  under  the  extremes  A  B ,  B  C  ,  is  equal  to  the 
Rectangle  F  G,  comprehended  under  the  means  E  F,  F  G.  i^And 
if  the  Rectangle  A  C  ,  comprehended  under  the  extremes  A  B, 
B  C  ,  be  equal  to  the  Rectangle  F  G ,  comprehended  under  the 
means  F  E,  E  G,  then  are  thefe  4  Right-lines  proportional. 

Hyp.  i.-THc  Ad  B  and  £  are  right,  and  3  confcquently  equal,  and  by 
X  hypothefis  AB  .  £  G  : :  FE  .  CD.  b  therefore  the  □ 
AC  —  F  G. 

Hyp.  2.  Th  eCJACc—FG,  and  the  AL  B  —  E  •,  d  therefore  AB  . 
£G': :  £F  .  C  B.  WWD. 

Cord. 

Hence,  it’s  eafie  to  reduce  one  Rettangle  into  another  of  a  given  length 
or  breadth. 


If  3  Right ’lines  A  ,  F'  >  B,  be  proportional ,  the  Rectangle  A  C  , 
comprehended  under  the  extremes  AB  ,  B  C,  is  equal  to  the 
*^$Sqrrarc  E  G,  made  of  the  mean  F.  eAnd  if  the  Rectangle  A  C, 
^'comprehended  under  the  extremes  AB,  BC,  be  equal  to  the 
Square  EG,  made  of  the  mean  F,  then  the  three  lines  are  j.ro- 
'■  portional.  Take  G  F  —  F  E. 

Hyp.i.J^B^.  FE  ::  3FE(GF )  .  C  B  ■,  therefore  the  □  ACb  -  GE 

Hyp.  2.  The  nnACA-a.EG  =  FEcj.  c  Therefore  AB  .  FE:: 
FG(EF)jBC.  WAV'D . 

Cord. 

Let  rf  *  b  —  c%  then  a  .  c  c  .  b. 

Prop.  XVII  I. 

Up-n  a  Right- line  given  A  B  ,  to  defer  ibe  a  Right-lined  figure  CD 
E  F  G,  like  and  a  like  fttu.it  e  to  a  Right  lined  figure  given  A  B  H  I K. 

REfolvc  the  Right-lined  figure  given  into  A%  by  drawing  C  f,  D  F. 

8  Make  the  2d.  I  AB  —  FC  D ,  a  and  the  2lBA~  F  D  C,  3  and 
the  All  B  H  —  F  D  E,  and  B I  hf  —  D  F  E,  alio  I A  K  —  F  CG0  and  AIK- 
— CFC.Thcn  (hail  ABHI K  be  the  Right-lined  figure  (ought.  Fro. 


Lib.  IV. 


Euclid’*  Elements. 


Pro.  For  feeing  the  AL  I A  Bb-.~  FC  and  IB  A  b  =  TDC\  Hiall  the  C 
A.  A I B  c  —  C  F  £),  and  bccaufe  I B  Hh  —■ F  D  £,  and  B I H  0  =  D  F  £f 
{hall  B  HI  C  —  D  EF: ,  all'o  becaule  1  A IC  b  —  FCG,  and  AJKb—  CFG , 
fhall  A  K I c  —  C  G  F.  And  bccaufe  IAB  l  =  FC  D,  and  /  A  I<  h—FCG, 
(hall  the  whole  B  AKA-  DCG\  and  becaule  A  B  Ih  -  F  C  £> ,  and 
I B  Hh=F  D  £,  fhall  A  B  HA—  C  DE,  and  buddy,  becaule  £//£b— £  ED, 
and  B  I  Ah  —  £>  F  Cj  and  A I K  b=  C  F  G,  fhall  HIK-  —  EFG..  The 
Polygones  therefore  are  mutually  equiangular.  And  becaule  the  A*  arc 
equiangular,  therefore  rlB  .  B  H  L :  :  CD  .  D£\  and  Jv  A  .  Kip.: 
cGC  .  G Fj  C-c.  1  whence  by  equality  K  A  .  AB  ::  :  :  GC  .  CD,chc. 
therefore  alfo  like  feituate.  IV  IV  D. 


Prop.  XIX. 

Like  A3  ABC,  DEF,  are  in  duplicate  Ratio  of  their  homologous 
fidcs. 

IF  the  A 5  be  equal  it’s  evident  without  farther  demonftration,  But  when 
unequal,  its  thus,  dcmonftratecl. 

a  Make  B  C  .  EF  : :  £  F  .  B  G,  and  let  A  G  be  drawn.  Then  bccaufe 
tA  B  .  DE  : :  b  BC  .  E  F c  : :  EF  .  BG,  and  the  Zl  B  ~  E, A  there¬ 
fore  is  the  C\  AEG  —  D F  F.  But  the  A  ABC  .  ABC  : :  c  B  C  .  B  6, 
BC  BC2  ,  r  ABC  ,  .ABC  ‘B  C1  . 

mA!Wc;  =  ¥!'■> thcrcfote  abg  that  “  MSf  =  /•'  f  that  15  ln  a 
duplicate  Ratio.  W  W  D. 


(a)  1  r.  6. 
CiV.  cor.  4.  6 
CO  cor.jlr. 

(d)  is-  6. 
(g)  15.  6. 

(e)  l'  6 J  v 

(f)  10  def. 

(g)  II-  er 


If  three  Right-lines  a,b,  c,  be  proportional,  then  as  the  firfl  is  to  the 
third,  fo  is  a  A  made  upon  the  fir  ft  a,  to  a  A  like  and  a  like  dclcribed  upon 
the  fecond  b  .-  or  fo  is  a  A  deferibed  upon  the  fecond  to  a  A  like  and  a  like 
delcribed  on  the  third  c. 


Like  Polygones  are  divided  into  equal  As,  both  equal  in  number  and 
homologous  to  the  wholes:  and.  the  Polygones  have  a  double  Ratio 
one  to  the  other ,  of  what  one  homologous  fide  hath  to  the  other  homolo¬ 
gous  fide. 

<7V0.i.nr,He  ALK3  —  Gj  and  K I  .  IC  A  ::  FG  .  GC  *,  b  therefore  the  (a)  hyp. 

1  A 5  /  K  A,  and  F  G  C  are  equiangular.  After  the  lame  manner  ^  <5,  t  * 
are  the  As  /  £/  £,  FED ,  like.  Therefore  feeing  the  A”  A  /  b=  G  CF, 

O  2  and 


T7;e  Sixth  ©oo A.  of  ' 


Lib.  IV. 


(c)  hyt. 

(d)  3  jxm. 

(e)  32.  1. 


{s,)hyp.tf\6. 
<  h)  Ichol.  23. 


and  the  As  I B  Hb—F  DE,  an .1  the  whole  «/.  K  A  B  —  c  GC D,  and 
^4  /;  H  --  C  £>  E,  the  remaining  +<1/  A  Ba  =  FC  D,  and  I  BA  =  F  DC\ 
and  conlequently  ,4/ Ec  —  CE  D.  Therefore  the  As  AIB>  CF  D  are  like, 
therefore  o~c.  * 

2.  Bccaufe  the  A  $  K  A  I,  GCF  are  like,  therefore  is 

.  air_ab *  nr-ii  s »*  °t/'  C7C  ' 

For  the  fame  tcaionujr-y  -  Iaftlyj—  -  -^.Nowbecaufethat 

KA  ■  GCS--  AB  ■  CDi--  B»  •  />£;  ‘therefore  is  the  A  K  .4 1 
.  GCF  ::  AB1  .  C  F  U  ::  2  tf  /  .  fl£f  the  Polygene  AV  5  fl  / 

.  OCDEF  ::  >T' 

6  L  Coro!. 

1.  If  3  Right-lines  be  proportional  3  then  as  the  firft  is  to  the  third  ,  fo 
is  a  Polygonc  made  upon  the  firft,  to  a  Polygonc  made  upon  the  lecond 
like  and  a  like  deferibed,  or  fo  is  a  Polygonc  deferibed  upon  the  lecond  to  a 
Polygonc  made  on  the  third,  like  and  a  like  delcribed. 

By  which  is  di fcovcred  a  method  of  inlarging  or  diminifhing,  any  Right- 
lined  figure  in  a  Ratio  given  :  As  if  you  would  make  a  pentagone  quintuple 
of  that  pentagone  whereof  A  B  is  the  fide,  then  betwixt  A  £,  and  5  A  By 
find  a  mean  proportion,  *  upon  which  make  a  pentagone  like  that  °ivcn  and 
it  fhall  be  quintuple  of  the  pentagone  given.  "  1:5 

2.  If  the  homologous  fidcs  of  like  figures  be  known,  then  will  the  pro¬ 
portion  of  the  figures  be  evident,  viz, .  by  finding  a  third  proportional. 


Right-lined  figures  ABC,  D  E  F,  which  are  like  to  the  fame  Rioht- 
hned  figures  G  H  I,  are  alfo  like  one  to  the  other . 

Fro. T?Or  the  A 3  —  G*  —  D ;  and  the  /£.  C1  —  J'  =  F\  and  theZL 
F  B 1  =H'-  F.  All  o'  BA  .  BC  ::  GH  .  HI  ::  DE  .  EF 
and  a  B  C  .  C  A  : :  H  1  .  J  G  : :  E  F  .  F  D ,  and  BA  .  AC  : :  H  G 
,  GJ  ::  ED  .  D  F.  Therefore  s  A  B  C,  DEF,  are  like.  WIV’D. 


Jf  4.  Rignt-lines  AB,  C  D,  E  F,  GH,  he  proportional the  Right- 
lined  figures  alfo  A  B  I,  C  D  K,  E  M,  and  N  H  ,  deferibed  upon 
them  being  like  and  alike  fitnate,  fhall  he  proportional,  ^And  if  the 

Right-lined  figures  deferibed  upon  the  lines,  like  and  a  like  fituate,  he 
proportional \  then  the  Bight- lines  alfo  fhall  he  proportional. 


H  A I B  A  B  2 
T?'V'CDK  C  D 
EM  .  GO. 


b  Therefor cABI  .  CD  K  :: 

Hyp.  2. 


Lib.  IV. 

AB 2 

&ypm 2*  CD* 

GH.  WWW. 


Euclid’*  Elements. 


v  vi  (l>)  hyp- 

c— — .  Therefore  AB  .  CD  : :  £  F  CO  20.  6. 
0  /i 


XXIII. 


Theorem  17’ 


Equiangular  Q»  A  C,  B  F,  foroe  the  Ratio  one  to  the  other ,  which  it 
compounded  of  their  flics  AB,  to  BG,  and  E  B,  to  B  C. 

Pre.  T  Et  the  Tides  about  the  cqu.il  Zj  B,  be  1  fet  in  a  dircft  line,  and  let 

■Pro.  Then  if  the  RatToTf'X^'to  BF,  equal  to  the  Ratio  of  to  (a)  !&■  * 

B H,  together  with  that  of  B  H,  to  B  F,  asalio  to  the  Ratio of^  £B,*to  ^  ^  J 

B  Gj  together  with  the  Ratio  of  C  /?,  to  B  E.  That  is,  ^  \  i>>  t- 

AB  .  K  n 

=  rB  *B  £•  11  n  D'  CoroL 

i.  Hence,  and  from  3  4-.  1.  Triangles  which  have  one  Al  equal,  have  a 
Ratio  compounded  of  the  Ratio’s  of  the  Right-lines  containing  the  equa  £. 

2  All  as  and  Qs  have  their  Ratio  one  to  the  other,  compounded  of  the 
Ratio’s  of  bale  to  bafe  ,  and  altitude  to  altitude.  And  alter  the  lame 

manner  inAs.  prop<  XX1V.  Theorem  i». 

In  every  0  A  C7  the  Qs  F  K,  H  E,  which  arc  about  the  diameter 
D  B,  arc  like  to  the  whole  ,  and  alfo  Ine  to  the  other. 

‘Pro.  CEeing  the  &HE,  JX.havc  each  of  them  one  Z  common  with  the  ^ 

O  whole  •,  3  therefore  they  are  equiangular  to  the  whole,  and  alio  one 

W  AUb°both  the  Afi"BAD,GHD,  B  FG,’  and  the  As  BCD,  GED, 

TSKG,  arc  mutually  equiangular-,  b  therefore  the  Tides  aie  proportional ,  (b)  4  6 
and  '  corifequently  conftitute  0s  like  to  the  whole, and  alfo  one  to  the  other.  (C)  ,  dej  6. 

IV  WD 

Prop.  XXV.  ?• 

Too  Right-lined  f sure  given  A,  to  defer  ihe  another  figure  L  like  and 
alike  fituate,  which  alfo  Jhall  he  equal  to  another  Right-lined  figure 
given  B. 

Tra.r\  N  the  fide  of  the  given  figure  AD,  3  make  the  Rett-angle  C  Fp-A, 

U  b  Alfoupon  DE,  make  the  a  DK=B-t  Between  C  ,  and \DG]  ^  ^  6i 
cfind  a  mean  proportion  D  H—  IN ^  A  upon  /  N  make  the ifigurc  ^  like _anc  (d)  iS.  6. 
in  a  like  pofition  to  the  Right-lined  figure  given  A,  then  (hall  the  Right-lined  e)  «r.  2.0.  6, 
figure  L  —  *2?,  and  be  like  the  figure  At.  WWDn.  >  u. 

g?ro.  For  A(CE)  .  L: :  CCD .  DG  ::{CE  .  D  K.  Thercfoic  L  ■>-  DK  -AB.  (h)  mjlu 

1  WWDn.  *  l’ 


The  Sixth  (Book  of 


Lib.  IV- 


Theorem  19.  Prop.  XXVI. 

Jf  frcm  a  Parallelogram  B  D,  be  take n  away  another  Q  F G,  like  un¬ 
to  the  whole  ,  and  in  like  manner  Jet ,  having  alfo  an  Ai  F  B  G 
cowmen  with  it .  then  is  that  []  alout  the  Janie  diagonals  D,  with  the 
whole. 

(a)  24.  6. 

(C)  Lpf'  6'  TF  you  deny  B  D ,  to  be  the  common  diagonal,  let  BHD  be  it,  cutting 
<‘l)9-v  A  V  l-  in  /-/,  and  draw  HSW'B  G,  Then  are  the  []s  G  £,  AC> 1  like  ;  btherc- 
'0  9  <**.  fore  B  G  .  G  H  ::  B  A  .  A  D  ::  c  G  B  .  IG,  and  dconi'equently  G  H 
—  G  I.  ‘Which  is  abfurd. 

Theorem  20. 

Prop.  XXVII. 

Of  nit  []s  A  D,  A  G,  applied  to  the  fame  Right-line  A  B,  and  wanting  in 
figure  by  0s  CE,KI  like  and  a  like  fit  note  to  the  □  A  D  fe feri  bed  upon 
half  A  C  5  the  great  eft  is  that  AD,  which  is  apply  ed  to  the  half 
being  like  to  the  defect  K  I.  That  is ,  let  there  be  defer ibed  on  A  C, 
the  half  of  the  line  A  B,  a  []  A  D ,Jo  that  it  may  want  of  the  whole 
A  E,  a  []  C  E,  equal  and  like  to  A  D.  cMlfo  to  any  other  figment 
A  K  ,  let  there  be  applied  another  []  AG,  wanting  fo  much  as  the 
OKI,  like  to  C  E,  that  is  Jlanding  about  the  diameter  B  G  D.  / 

fay  AG-^AD. 

01)  45-1-  J  ' 

(C)  3V*’.  cpro-  Q  Fc^ufe  G  E s  ~  G  C,  and  K I  added  common,  b  thence  is  K  E  — 

(d)  2  ax.  ‘  O  C  I c  ~  A  M.  add  C  G  common,  d  then  is  AG  =  the  Gnomon 

(e  1  9  ax.  M B  L.  But  the  Gnomon  MB  LL “D  CE( A  D.)  Therefore  A  G  ~dA  D 

JVf  VD. 

Prob,em  8-  Prop.  XXVIII. 

Upon  a  Right-line  given  A  B,  to  of  ply  a  []  A  I,  equal  to  a  Right-lined 
*  2  6  figure  given  C,  deficient  by  a\\  O  N.  which  is  like  to  another  []  given 

I)  ,,c  But  it  s  requisite  that  the  Right-lined  figure  given  C,  where  unto 

the  []  to  be  applied  A  I ,  mif  be  equal ,  be  not  greater  then  the  Q  A  F, 

which  is  upon  the  half-line,  feeing  the  defects  muf  be  like ,  namely  the 
defect  of  the  0  A  F ,  which  is  applied  to  the  half-line,  and  the  defect 
of  tue  []  D,  to  be  applied ,  whoj'e  defett  is  to  be  like  to  the  \J given. 

'a)  iS.  6. 

Tra.TyKea  AB  in  E\  upon  EB,  3make  the  0  EG,  like  to  the  []./)•, 
" 25-  U  and  complcat  the  Q  B  H,  and  b  let  E  G  —  C  -|-  V.  c  Make  the 

[1  ~  kr,  and  like  to  the  0  given  £>,  or  EG,  draw  the  diameter  F  B\ 

make  KB—  P  .{f^  and  F  L  —  P  R  •,  through  1  and  Z>,  draw  the  parallels 
MNy  LOy  Then  is  the  Q  si  I,  that  which  was  fought.  Fro. 


Lib.  IV. 


buciid  s  tlements. 


Pro.  The  0’  D,EG,  KL,-OR,  0  N,  are  all  d  like  one  to  the  other,  and  W  ti 
the  □  S  *HJR  a-C=  'JC  L-j-C.  f  Wherctore  C  =  the  Gnomon  (g  °/^ 

K  BL  5  z=AK  A-  /  G  =  h  AK-±-  £  1  =  A  I.  W IV Du.  (0  3  **• 

Cgl  2  ax. 

(ID  43-  I- 

Prop.  XXIX.  Problem  9. 

Upon  A  Richt -line  given  A  B,  to  Apply a  fS.eqiidtoa  Right-lined  figure 
f  lvc„  C  ,  txeciing  b  *  0  P  O  >  'v!mh  lL,a  he  UU  t0  *mtber 
0  given  D. 

v  ,  T>  ifp-'v  AB  in  E.  Uoon  S  B,  ’make  an  [1  EC,  like  to  D  given.  (ll)  ,g.  6. 

B  AmP,mkethcn/A'  =  £C-i  c:,  awl  Ukc  to  X)  given,  or  £  C.  (b)  a,  6. 
Mlke RE  di  lffZA<FCM=KH.  Through  Wand  M,  draw  the  W  3- 
IP///?,  c IR,  and  A  <  H  M  R ,  produce  slBO,C  B  P.  Draw  the  diame-  (e)  ,,+76. 

c  therefore  the  0  PO,  is  like  $ 

h°-  „’  ,D  f  ’.  n  ddkr  U^IrS  tc-l -Ci  5  therefore  C=  (k)  43- 

“the  Gnomon’  SBC.  But  AN*=  NB'=  B  M;  therefore  C  =  AR.  (0  ^  « 
WWDn.  prop,  XXX.  Pf0blem  10' 

To  cut  4  terminate  Right-line  given  A  B,  ‘ntoG ,  according  to  ex¬ 
treme  and  mean  Ratio.  Thetis,  A  B  .  AG  : :  A  C  .  G  b. 

p  Ur  A  B.in  C ,  in  futh  wile  that  A  Ex  EG— ;1  Gy.  1  Then  E  A  (|,j  l7.  c. 

G  .  A  G  : :  AG  .EG.  WW  D. 

Prop.  XXXI.  Theorem  m. 

in  a  Right-engled  ABAC,  Any  figure  BD,  defer  ibed  yon  the  fide 
B  C,  fuhtending  the  Right-Angle  BAC,«  eqnelto  the  figures  b  O  . 

A  l,  defer  ibed.  upon  the  piles  B  A,  AC,  coni. fining  the  Rigb.  Z, 
like  And  a  like  Jit, t  Ate  to  the  former  B  D. 

Pro  THc  figures  FA,  A  /,  B  D,  arc  Mike,  *  therefore  in  a  duplicate  (at  hif. 

1  Ratio  of  their  fides.  Alfo  the  Squares  defer, bed _on  tncic  l.des  or  (M  tf_ 
lines  B  A ,  AC,  B  C ,  arc  in  a  duplicate  Ratio  of  then  fioc,.  }hc*Moic  (  , 
feeing  E  Aq  -1-  ACcj  c  —  B  C  if ,  fhall  the  figures  FA-\-s.l  ■---ED.  d)  ^  <, 
WWD. 

Corel, 

Hence,  may  be  learned  how  to  add  or  fubtraft  any  like  figures,  *t.  by 
ufing  the  fame  method  that  was  followed  in  adding  and  lubtraftmg  Squares. 
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Theorem  21. 


Prop.  XXXII. 


Jf  2  A*  A  B  C,  D  C  E  ,  having  two  {ides  A  B,  AC,  proportional 
to  two  (ides  DC,  D  E ,  he  fo  compounded  or  fet  together  at  one 
Z  ACD,  that  their  homologous  fides  AB,  DC;  AC,  DE ,  he 
parallel ,  then  the  remaining  fides  B  C,  C  E,  of  thefe  As  Jhall 
he  found  placed  in  one  fir  ait  line. 

(b)  'hyp.  rPro.~T~Hc  ZAf  =r  A  c  D1  =  D.  And  AB  .  AC  ::  h  DC  .  DE, 
CO  6.  6.  A  c  therefore  the  Z  B  —  D  C  E.  Therefore  the  Z  BA-yl*  =ACE. 

(d)  2  ax.  But  the  zC  B-\-  A-fAC  B  c  =.  2  Ls.  *  Therefore  the  Z  ACE-f-AGB 
(0  Pix.’  “  2  Ls  »  therefore  BCE,  is  a  Right-line.  W  W D. 

C'S)  H-  r. 

Theorem  22.  P«P-  XXXIII. 


In  equal  Circles  A  B  C  A  ,  EFGL,  the  Z*  A,  E,  D,  H  ,  have 
the  fame  Ratio  with  their  peripheries  B  C,  F  G,  on  which  they 
infifi.  whether  the  Z*  he  at  the  centers  D,  H,  or  at  the  circum¬ 
ferences  A,  E  •  and  in  like  fort  are  the  feefors  B  D  C  ,  F  H  G  , 
becanfe  defer  1  be d  upon  the  centers. 


'/Vc.rxRaw  the  Right-lines  BC,  F G ;  Make  C  I=CB,  and  GK  = 
EG--  K  L,  and  joyn  D 1,  H  K,  H  L. 

(2)  28.  3.  ‘Fro.  The  arch  BC3  —  CI,  3  alio  the  arch  FG  —  G  K,  =  K  L  -  bthere- 
Cb)  27.  3.  fore  the  Z  D  C  —  C  D  /, b  and  the  Z  F  H  G  ~  G  HK  —  K  H  L.  There¬ 
fore  the  arch  B  I,  is  as  multiplex  of  the  arch  B  C,  as  the  Z  B  D  I,  is  of  the 
ZUBC.  And  in  like  manner  is  the  arch  F  L,  as  multiplex  of  the  arch  FG, 
as  the  Z  E  H  L,  is  of  the  Z  FHG.  But  if  the  arch  B I  zr~,  —,~dFL, 
C,c)fV(  3 *  c  thcn  ,ikcwifc  is  thc  ^  B  D I  ■—  FH  L.  Therefore  is  the  arch 

(4  15-  l  *B  C  .  FG  ::  d  the  ZB  DC  .  FHG  c ::  --TT.  FHG  f  •  -  ^  £ 

(r)  20.  3.  2  2  *  ’ 

TV  IV  D. 

Cg)  24.  3.  Secondly,  the  Z  B  MC  z  —  CNJ\  6  and  therefore  the  fegment  BC M 
(tO  4-  1-  —  C  J  N.  h  allb  the  A5  DC  —  CDI’,  k  wherefore  the  lector  B  D  C  M 

t)  2  ax.  —CD  IN.  After  the  fame  manner  arc  the  lectors  FHG  —  G  H K ,  — 

K  H  L.  Therefore  fincc  accordingly  as  the  arch  B I =,ti  FG  L, 
(J )  6  def.  <.  Co  is  Jikewife  thc  lector  B  D I  cr ,  F  HL\X  thence  {hall  be  the  fcDor 

rB  D  C  .  FHG::  thc  arch  eB  C  .  F  G.  W  W  D. 
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in 


CoroL 

i.  As  a  feftor  is  to  a  fe£tor,  fo  is  Z!  to 

the2whde  cfcumfercncentCr  * M  4  L’  ’  “  the  “ch  on  which  i£  to 
fc  4;icIr  feraidiameters  cut  off>  like  “Ches  from  concentric*  Circum- 


The  moft  notable  Prop,  of  this  Book  are  the  i,  2 
13,  14,  16,  19,  31.  *  ’ 
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THE 


ELEVENTH  BOOK 

O  F 

Euclid’s  Elements. 


DEFINITIONS. 


A 


Solid  is  that  which  hath  length,  breadth,  and  thicknefs. 

2.  The  term ,  or  extreme,  of  a  lbl id  is  a  Superficies. 

3.  A  Right,  line  AB,  is  perpendicular  to  a  Plane  CD,  when 
it  make4.  Right-angles  si  B  D ,  ABE ,  ABF ,  with  all  the 

Right-lines  B  D,  BE,  BF ,  that  touch  it,  and  are  drawn  in  the  laid  Plane. 

4.  A  Thine  A  B,  is  perpendicular  to  a  Plane  CD,  when  the  Right-lines 
TG,  HK ,  drawn  in  one  Plane  A  B,  to  the  line  of  common  fcftion  of  the 
two  Planes  E  B,  and  making  Right-angles  therewith,  do  alio  make  Right- 
angles  wLh  the  other. Plane  CD. 


5.  The  inclination  of  a  Right-line  AB ,  to  a  Plane  (?i),  is,  when  a 
perp  ndicular  A  E,  is  drawn  from  A,  the  higheit  point  of  that  line  AB, 
to  the  Plane  CD,  and  another  line  E  B,  drawn  from  the  point  E,  which 
the  perpendicular  A  E,  makes  in  the  Plane  CD,  to  the  end  B,  of  the  Paid 
line  IB,  which  is  in  the  fame  Plane,  whereby  the  angle  is  acute  A  BE,  which 
is  contained  under  the  infifting  line  A  B,  and  the  line  drawn  in  the  Plane  E  B: 
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6  The  inclination  of  a Tlane  AB  to  a  Plane  CD,  is  an  acute  angle 
FHG  contained  under  the  Right-lines  F  H,  (7  W,  which  being  crawn  m 
either  of  the  Planes  A  B,  CD  to  the  fame  point  H,  of  the  common  te&ion 
*3  F,  make  Right-angles  F  W3,  G  HB,  with  the  common  feftion  B  E. 

7.  Times  are  laid  to  be  inclined  to  other  Planes  in  the  fame  manner,  when 
the  fa  id  angles  of  inclination  are  equal  one  to  another. 

8  Tarallel  Times  are  thofe  which  being  prolonged  never  meet. 

9*  Like  folid  figures  are  iuch  as  are  contained  under  like  Planes  equal 

in  number.^  ^  folid  figures  are  fuch  as  are  contained  under  like  Planes, 

equal  both  in  multitude  and  magnitude. 

11.  A  folid  angle  is  the  inclination  of  more  than  two  Right-lines  which 
touch  one  another,  and  are  not  in  the  fame  fuperficies. 

Or  thus  5 

A  folid  anqle  is  that  which  is  contained  under  more  than  two  Plane  angles 
not  being  in  the  fame  fuperficies,  but  confiding  all  at  one  point. 

12.  A  Tyramid  is  a  folid  figure  comprehended  under  divers  Planes 
fet  upon  one  Plane,  (which  is  the  bale  of  the  Pyramid,)  and  gather  together 

to  one  p^  tprifM  is  a  folid  figure  contained  under  Planes ,  whereof  the  two 
oppofitc  are  equal,  like  and  parallel  but  the  others  are  parallelograms. 

14.  A  Sphere  is  a  folid  figure  made  when  the  diameter  of  a  lemicircle 
abiding  unmoved,  the  femicirde  is  turned  round  about,  till  it  return -to  the 
fame  place  from  whence  it  began  to  be  moved. 

Corol. 

Hence,  all  the  raves  drawn  from  the  center  to  the  fuperficies  of  a  Sphere, 

arc  equal  amongft  thcmfelvcs. 

1-.  The  2A.vis  of  a  Sphere,  is  that  fixed  Right-line,  about  which  the 

femicirde  is  moved.  .  f  ,  r  .  . 

16  The  Center  of  a  Sphere,  is  the  lame  point  with  that  of  the  femicncle. 
1-*.  The  Diameter  of  a  Sphere,  is  a  Right-line  drawn  through  the  center, 

and  terminated  on  either  fide  in  the  fuperficies  of  the  fphcrc. 

1 3  A  Cone  is  a  figure  made,  when  one  fide  of  a  retfanglcd  triangle  (viz,. 
one- of  thofe  that  contain  the  Right-angle)  remaining  fixed,  the  triangle  is 
turned  round  about  till  it  return  to  the  place  from  whence  it  firft  moved. 
And  if  the  fixed  Right-line  he  equal  to  the  other  which  containeth  the  Right- 
angle  ,  then  the  Cone  is  a  rcSanglcd  Cone :  but  if  it  bekfs,  it  is  an  obtuie- 
anglcd  Cone  •  if  greater,  an  acute  angled  Cone.  ... 

ic.  The  tAxis  of  a  Cone  is  that  fix’d  line  about  which  the  triangle  is 

IX1°2o.  The  Safe  of  a  Cone  is  the  circle,  which  is  deferibed  by  the  Right-line 

moved  about.  * 
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21.  A  Cylinder  is  a  figure  made  by  the  moving  round  of  a  Right-angled 
parallelogram,  one  of  the  Tides  thereof,  (namely  which  contains  the  Right- 
angle)  abiding  fix’d,  till  the  parallelogram  be  turned  about  to  the  fame  place, 
where  it  began  to  move. 

22.  The  's4xis  of  a  Cylinder  is  that.quicfcent  Right-line ,  about  which 
the  parallelogram  is  turned. 

23 .  And  the  Safes  of  a  Cylinder  are  the  circles  which  are  deferibed  by  the 
two  oppofitc  Tides  in  their  motion. 

24.  Like  Cones  and  Cylinders,  are  they,  both  whofe  Axes  and  Diameters 
of  their  Bafes  are  proportional. 

25.  A  Cube  is  a  folid  figure  contained  under  fix  equal  Squares. 

26.  A  T.etraedron  is  a  folic!  figure  contained  under  four  equal  and  equila¬ 
teral  triangles. 

27.  An  Oclaedron  is  a  folid  figure  contained  under  eight  equal  and  equi¬ 
lateral  triangles. 

28.  A  Dodecaedron  is  a  folid  figure  contained  under  twelve  equal,  equi¬ 
lateral  and  equiangular  Pentagones. 

29.  An  Icofaedron  is  a  folid  figure  contained  under  twenty  equal  and  equi¬ 
lateral  triangles. 

30.  A  TaraMipiptdon  is  a  folid  figure  contained  under  fix  quadrilateral 
figures,  whereof  thole  which  are  oppofite  are  parallel. 

31.  A  Solid  figure  is  faid  to  be  infcribed  in  a  folid  figure,  when  all  the 
angles  of  the  figure  infcribed  are  comprehended  either  within  the  angles,  or 
in  the  Tides,  or  in  the  planes  of  the  figure  wherein  it  is  infcribed. 

32.  Likewife  a  Solid  figure  is  then  faid  to  be  circumfcribed  about  a  foiid 
figure ,  when  either  thc\ingles ,  or  fides ,  or  Planes  of  the  circumfcribed 
figure,  touch  all  the  angles  of  the  figure  which  it  contains. 

Prop.  I. 

One  pari  AC,  of  a  Right-line,  cannot  he  in  a  Plane  fuperficies,  an: i 

another  part  C  B,  elevated  upward. 

PRoduce  AC,  in  the  Plane  dire&Iy  to  F.  If  you  conceive  C B,  to  be 
drawn  (trait  front  A  C,  then  two  Right-lines  A  B,  AF ,  have  one  com¬ 
mon  fegment  A  C.  2  IVhich  is  impoffible. 

Prop.  1 1. 

Jf  two  Right-lines  A  B,  C  D,  cut  one  another,  they  are  in  the  fame 
Plane  :  K^Pnd  every  T it  angle  DEB,  ^  in  one  and  the  fame  Plane. 

FOr  imagine  E  FG,  part  of  the  triangle  DE  B ,  to  be  in  one  Plane, 
and  the  part  F  DG  B,  to  be  in  another  ;  then  E  F,  part  of  the  Right- 
line  £  D  is  in  a  Plane,  and  the  other  part  eleva  ted  upwards.  3  Which  is  Abfurd. 

There- 

1 
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Therefore  the  triangle  EDB ,  is  in  one  and  the  fame  Plane-,  andfoalfo 
are  the  Right-lines  £  D,  EB>  a  wherefore  the  whole  lines  AB7DC ,  are  in 
one  Plane.  Which  was  to  be  demonfirated. 


OO  l  p.ofi  i. 


(a)  con/tr. 

(b)  15.  1. 
Cc)  4-  1. 

(d)  fcb.  34, 

(e)  29.  1. 
C  f)  covflr. 
Cg)  26.  1. 
(h)  4.  1. 
00  8.  I. 

CO  4-  I. 
Cm)  8.  1. 
(n)  10  def. 
(°)  1  def. 


if  two  planes  A  B,  C  D>  cut  one  the  other  3  their  common  fe  Cl  ion  E  F, 
is  a  Right-line . 

1,  1 F  E  F,  the  common  feftion  be  not  a  Right-line ,  a  then  in  the  plane  A  Bt 
I  draw  the  Right-line  EG  F,  a  and  in  the  plane  CD,  the  Right-line  EHF. 
1.  Therefore  two  Right-lines  EGF,  EHF,  include  a  fuperficies.  b  Which 
is  tAbfard. 

Prop.  I V. 

If  a  Right-line  E  F,  be  at  Right-angles  erecled  upon  two  lines  A  B, 
C  D,  cutting  one  the  other,  at  the  common  feclion  E ;  it  jhall  alfo 
be  at  Right- angles  to  the  plane  A  C  B  D,  drawn  by  the  faid  lines . 

TAke  E  A,  EC,  £  B,  E  D,  equal  one  to  the  other ,  and  joyn  the 
Right-lines  AC,  CB ,  B  D,  A  D.  Draw  any  Right-line  G  H through 
E ,  and  joyn  FA,  FC,  F  D,  F  B,  FG ,  F  H.  Becaufe  A  E  is*  —  EB, 
and  D  E  3  —  E  C,  and  the  angle  A  £  D  b  —  C  E  B,  c  therefore  A  D  is 
=  C  B, c  and  likewife  AC^=  DB.  *  Therefore  A  D  is  parallel  to  C  2?,dand 
•i*  ACtoDB.  c  Wherefore  the  angle  C  AE—  E  B  H,  and  the  angle  AGE 
—  EBB.  But  alio  A  E f  =  E  B.  6  Therefore  G  E  —  E  H,  *  and  A  G  = 
B  H.  Whence  by  realon  of  the  right  angles,  by  the  hyp.  and  lo  equal , 
at  E,  h  the  bales  F  A^  FC,  F B,  F D,  are  equal.  Therefore  the  triangles 
A  DF,  FBC ,  are  equilateral  one  to  another.  Rand  thence  the  angle 
DAF—BCF.  Therefore  in  the  triangles  A  G  F,  FBH ,  the  Tides  FG", 
F  H ,  !  are  equal and  lo  by  conlcquence  the  triangles  F EG,  and  F  E  H, 
are  mutually  equilateral^  m  Therefore  the  angles  F  EG,  F  EH,  are  equal, 
■  i-  and  n  fo  Right-angles.  In  like  manner,  F  E,  makes  Right-angles  with  all 
11.  the  lines  drawn  through  E,  in  the  plane  AD  B  C,  °and  is  therefore  per¬ 
pendicular  to  the  faid  plane. 

Prop.  V. 


if  a  Right -line  A  B  ,  be  creeled  perpendicular  to  three  Right- lines 
AC,  AD,  touching  one  the  other  at  the  common  feclion  ,  thofe 
three  lines  are  in  the  fame  plane. 

FOr  AC,  AD,  a  are  in  one  plane  F  C  ;  a  and  A  D,  A  £,  are  in  one  plane 
B  E.  Which  if  you  conceive  to  be  leveral  planes,  then  let  their  inter- 
lettion  b  be  the  Rright-line  A  G\  therefore  becaufe  B  A  by  the  Hvpoth.  is 

per- 


(a)  2.  11. 

(b)  3.  11. 
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perpendicular  to  the  Right-lines  AC,  A  D.  c  And  fo  to  the  plane  F  C,  A  it  CO  4-  y  • 
is  alfo  perpendicular  to  the  Right-line  A  G.  Therefore  (fince a  that  A  B  'vli'  ->  1  L: 

is  in  the  fame  plane  AC,  A  E)  the  angles  BAG,  B  A  E,  are  right 
angles ,  and  confequently  equal,  the  part  and  the  whole.  Which  is  tAbfitrd. 

Prop.  V  I. 

If  two  Riofjt-lines  A  B,  D  C,  be  erecled  perpendicular  to  one  and. 
the  fame  plane  E  F,  thofe  Right-lines  A  B,  DC,  are  parallel 
one  to  the  other. 

DRaw  A  D ,  whereunto  fee  D  G=z  AB  be  perpendicular  in  the  plane 
E  F,  and  joyn  B  D,  BG,  A  G.  Being  in  the  triangles  B  A  D,  A  DG, 
the  angles  DAB,  A  DG  3  are  Right-angles  ,  and  A  t,  b  —  DG,  and  A  D  ^  ^ 
is  common,  c  therefore  B  D  is  —  AG.  Whence  in  the  triangles  AG  B,  (b)  conjtr. 
BG  D,  equilateral  one  to  the  other,  the  angle  B  A  G  isd  =  B  D  G-,  of  (c)  4-  1. 
which  being  BAG  is  a  Right-angle,  B  DG  (hail  he  fo  alfo.  But  the  angle  1  ‘ 

G  DC  is  fuppofed  right,  therefore  the  Right-line  G  D  is  perpendicular  to 

the  three  lines  D  A,  D  B,  C  D.  c  Which  are  therefore  in  the  fame  plane  Ce)  5.  ir, 

‘  wherein  A  B  is.  Wherefore  fince  A  2?  and  CD  are  in  the  fame  plane,  and  CO  2.  1 1. 
the  internal  angles  BAD,  CD  A,  are  Right-angles,  5  AB  and  CD  (hall  2^‘  Tc 
be  parallels.  W  W  to  be  Dem. 

Prop.  VII. 

jf  there  be  two  parallel  Right-lines  AB,  CD,  and  any  points  E,F, 
he  taken  in  both  of  them  ,  the  line  E  F,  which  is  joined  at  thefe 
points,  is  in  the  fame  plane  with  the  parallels  A  B  C  D. 

LEt  the  plane  in  which  AB,  CD,  are,  be  cut  by  another  plane  at  the 
points  E,  F.  Then  if  E  F  is  not  in  the  plane  A  B  C  D,  it  fhall  not 
he  the  common  feftion.  Therefore  let  £  G  F  be  the  common  feftion  ;  which 
*then  is  a  Right-line.  Therefore  two  Right-lines  E  F,  £GF,  include  a  r  r'  T 
fuperficies.  b  Which  is  cA bf/trd.  . 

Prop.  VI II. 

if  there  be  two  parallel  Right-lines  A  B,  C  D,  whereof  one  A  B , 

•  is  perpendicular  to  a  plane  E  F.  Then  the  other  C  D  fioall  be 
'  perpendicular  to  the  fame  plane  E  F, 

THe  preparation  and  demonftration  of  the  fixth  of  this  Book  being  tranf- 
ferr’d  hither the  angles  GDA,  and  G  D  B  arc  Right-angles: 

Q_  3  there- 
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(a)  4.  11.  *  therefore  G  D  is  perpendicular  to  the  plane,  wherein  are  A  D,  D  B  ( b  in 

(b^  7'a  V'  which  alfo  A  B>C  D,  are.)  c  Therefore  G  D  is  perpendicular  to  C  D.  But 

(d)  V9ei\) 1  ’  the  an§Ie  CDA  is  aIfo  d  a  Right-angle.  e  Therefore  %D  is  perpendicular  to 

(•e)  4.  11.  the  plane  E  F.  WW.  to  be  Dm. 


Prop.  IX. 

Right- lines  (A  B,  C  D)  which  are  parallel  to  the  fame  Right-line 
E  F ,  but  net  in  the  fame  plane  with  it ,  are  alfo  parallel  one  to 
the  other. 

IN  the  plane  of  the  parallels  A  B,  EF ,  draw  H G  perpendicular  to  E  F  •, 
alfo  in  the  plane  of  the  parallels  8  F,  CD,  draw  I  G  perpendicular  to 
(a)  4.  ir.  E  F,  3  therefore  EG  is  perpendicular  to  the  plane  wherein  HG,  G  I  are  ^ 

(b)  3.  11.  and  AH,  Cl,  are  perpendicular  to  the  fame  plane.  c  Therefore  AH  and 

' Q)  6*  1 u  Cl  are  parallels.  W.  IV.  to  be  Dcm. 


Prop.  X. 


Jf  two  Right-lines  AB,  AC,  touching  one  another  be  parallel  to  two 
other  Right-lines  ED,  DF,  touching  one  another ,  and  net 
hem  in  the  fame  plane ,  thofe  Eight-lines  contain  equal  angles , 
BAC,  EDF. 

LEt  A  E,  AC,  D  8,  DF,  be  equal  one  to  the  other,  and  draw  AD, 

B  C,  E  F,  B  8,  CF.  Being  AB,  DE,  3  are  parallels  and  equal,  balfo 

t ‘oiih\r  '  "‘  b  E,  A  D,  are  parallels  and  equal.  In  like  manner  C  F,  A  D,  are  parallels 
lb)  33-  x  ■  and  equal ,  'therefore  alfo  B  E,FC,  are  parallels  and  equal.  d  Therefore 
CO  2  ux.  1.  G  g  p  £  p  are  CqUaj#  Wherefore  fince  the  triangles  BAC ,  EDF ,  arc  of 

OA)  ^  1  equal  {ides  one  to  the  other,  the  angles  B  AC,  E  D  F c  (hall  be  equal.  W.  W> 

(e)  sV  1.  to  be  Dent. 

Prop.  X I. 


(a)  12.  1. 

(b)  11.  1. 


From  a  Point  given  on  high  A,  to  draw  a  Right-line  A  I,  perpendi¬ 
cular  to  a  plane  below  B  C. 


IN  the  plane  B  C  draw  anv  line  DE,  to  which  from  the  point  A  3  draw 
the  perpendicular  A  F,  and  b  likewife  FIl  in  the  plane  BC,  cutting  the 
laid  line  DE  at  F  •  athen  let  fall  A I  perpendicular  to  F  H.  Which  AJ, 
fhall  be  perpendicular  to  the  plane  B  C.  . 
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For  through  /c  let  KI L,  be  drawn  parallel  to  DE.  Becaufc  DE  d  is  CO  31.  1. 
perpendicular  to  A  F,  and  F  H,  c  therefore  D  E,  fhall  be  perpendicular  to  CO  corftr' 
the  plane  I  FA.  And  fo  alfo  K  Ll  is  perpendicular  to  the  fame  plane.  g’  *[’ 
s  Therefore  the  angl e'KI  A  is  a  Right-angle  *,  but  the  angle  AIF  is  alfo  (g)  f  def.\  1 
h  a  Right-angle.  1  Therefore  A l  is  perpendicular  to  the  plane  BC.  J V.W.  (bJ  corjh. 
to  be  Done.  0)  4*  11-. 


Prop.  X  1 1. 

In  a  plane  given  BC,  at  a  point  given  therein  A,  to  erecl  a  per¬ 
pendicular  line  A  F. 

FRom  fome  point  without  the  plane,  D,  3  draw  DE  perpendicular  to  the  (a)  ti.  it- 
faid  plane  BC',  and  joyning  the  points  A,  E,  by  a  line  AE,  bdraw  ^  r" 
A  F  parallel  to  DE.  c  It  is  apparent  that  AF  is  perpend icular  to  the  plane  ^  *  1 1” 

B  C.  W.  W.  to  be  Done. 

This  and  the  preceding  problem  are  pra&ically  performed  by  applying 
two  Squares  to  the  point  given  as  appears  by  4.  1  r. 


Prop.  XIII. 

i_At  a  feint  given  C,  in  a  plane  given  A  B,  two  Right-lines  C  D,  C  E, 
cannot  be  erected  perpendicular  on  the  fame  fide. 

FOr  both  CD,  and  CE,  3  fhould  then  be  perpendicular  to  the  plane  A  B,  ,-av,  6f  u 
and  confequently  parallels;  which  is  repugnant  to  the  definition  of 
parallel  lines. 

Prop.  XIV. 

Flanes  C  D,  F  E,  to  which  the  fame  Right-line  A  B,  is  perpendicular, 
are  parallel. 

IF  you  deny  this  •,  then  let  the  planes  CD,  EE,  meet,  fo  that  their  common 
fe&ion  be  the  Right-line  G  H-,  in  which  take  any  point/,  draw  to  it 
the  Right-lines  J  A,  J  B,  in  the  faid  planes.  Whereby  in  the  triangle  IAB,  (a)  hyp.  and 
two  angles  l  A  B,  / B  A  3  are  Right-angles.  b  Which  is  vAbfurd.  Of-  1X* 

(b)  17- 
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Prop.  X  V. 

Jf  two  Right-lines  A  B,  AC,  touching  one  smother ,  be  parallel  to 
two  other  Right-lines  D  E,  D  F,  touching  one  the  other ,  and  not 
being  in  the  fame  plane  with  them ,  the  planes  BAG,  E  D  F 
drawn  by  thofe  Right -lines ,  are  parallel  one  to  the  other.  ' 


(a)  it.  II. 
W  3T.  I. 
CO  30-  I- 

(d) 3 

(e)  29.  1. 

(f)  4-U- 
00  -cm  fir, 
(-0  2.;.  II. 


FRom^  3  draw  AG,  perpendicular  to  the  plane  EF.  b  And  let  G  H 
G  A  he  parallel  to  D  E,  D  F  •  c  thefe  alfo  fhall  be  parallel  to  A  B  AC. 
I  herefore  fince  the  angles  IGA,  HG  A,  dare  Right-angles,  alfo  C  AG 
B  AG ,  c fhall  be  Right-angles,  therefore  G  A  is  perpendicular  to  the 
plane  BC: ,  but  the  lame  is  perpendicular  to  the  plane  EF.  h Therefore 
the  planes  BC,  EF,  are  parallel.  W.  W.  to  he  Dcm. 


Prop.  XVI. 

If  two  parallel  planes  A  B,  CD,  be  cut  by  fome  other  plane  HEIGF, 
their  common  feclions  EH,  G  F,  arc  parallel  one  to  the  other. 

TJOr  if  they  be  conceived  to  be  otherwife,  being  in  the  fame  plane  that 
-K  cuts  them they  will  meet  lbmcwhcre,  if  produced*,  fuppofe  in  /-. 
wherefore  fince  the  whole  lines  HE  I,  FGJ ,  3  are  in  the  planes  AD,  C  d\ 
being  produced,  the  planes  alfo  (hall  meet.  Contrary  to  the  Hyp. 


Prop.  XVI I. 

If  two  Right- lines  ALB,  CM  D,  be  cut  by  parallel  planes  E  F,. 
GH,  IK-  they  fhall  be  cut  proportionally ,  (AL  .  LB  •• 

CM  .  MD.) 

LEt  the  Right-lines  AC,  B  D,  be  drawn  in  the  planes  EF,  IK,  as 
alto  A  D  patTing  through  the  plane  G  H  in  the  point  N.  And  join 
NL,  LM-,  the  planes  of  the  triangles  A  D  C,  A  DB,  make  the  feftions 
(ai  16  11..  ^  A  LN,  and  AC,  KM  3  parallels.  Therefore  AL  .  LB  ••  AN 
(h)  a.,6.  .  ND  b  C  M  .  MD.  IK  W.  to  be  Dew. 
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Prop.  XV III. 


rf  V.„l,r  line  AB  be  perpendicular  to  feme  plane  CD,  all  the 
pendicuUr  to  the  fame  plane  C  D. 

T  EtthercbefomeplaneEPdrawivby^B.makingthefcaion  1 

L  theplane  C  /  be  perpendicular  to  the  plane  C  D,  00  In. 

AB,  in  the  plane  EF ;  "hen  ‘T  "e  perpendicular  to  £  C-,’  therefore  CO  +  ». 

the  pUn^E 'ATperpcSicular  to  the  plane  CD  and  by  the  fame  reafon 
aty  Other  planes  drawn  by  A  B  lhaU  be  perpendicular  to.  £  E.  W.  W. 
he  Dew. 

Prop.  XIX. 

e  Hrnpt  AB  CD,  cutting  one  the  other  ,  be  perpendicular 
If  their  line  \f  common  ft**  E  VM  h  f«" 

pendicnUr  to  the  fame  plane  (G  FIJ 

-q  Ecaufe  the  planes  A  B,  CD ^  ^thepoint  F  there  may  be 

JD  GH,  ^appeals  y  ^1>-'‘  endicular  to  the  plane  GH.  Which 

be  but  oncTand  Iherefore  the  common,  feftion  of  thefaid  planes.  > 
w.  w.  to  be  Dew. 


r  rr\  nnalt  A  B  C  D,  be  contained  under  three  plane  angles, 
y/BAD,  D  AC  B  AC,  any  of  them  however  taken  are 
greater  than  the  third. 

t  ..mini  the  afTertion  is  evident if  unequal,  then 

and  make  A  D  =  A  E  ;  ™  3  *  and  A  D  l=AB',  and  the  angle  BA  E 
Becauie  the  fide  £al  iscomni,  d  BD^DC  is  *c rJC;  'there- 
>=BAD,  1  thence  is  E  E -  „  JAS  and  the  fide  AC  is 

fore  DCzrBC  ^gT^fcA  D  (hall  ^  SAC;  .  there- 

common ,  and  DCzT  tL,  mt  ai  D 


(a)  23.  1- 

(b)  corfr. 
CO  4-  I- 

(d)  20.  i- 

(e)  5  ax. 1 

(f)  25.  I- 
(g>  4  ax-  1 
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Prop.  XXI. 

Every  [did  angle  A,  is  contained  under  left  angles  than  four  plane 
Right- angles. 

FOr  let  a  plane  any  wile  cutting  the  Tides  of  the  folid  angle  >4, make  a  many- 
fided  figure  BCDE,  and  as  many  triangles  ABC AC  D,  ADE, 
AEB.  I  denote  all  the  angles  of  the  Polygone  by  X,  and  I  term  the 
Turn  of  the  angles  at  the  bafes  of  the  triangles  T.  Wherefore  X 4  Right- 
(sl)  32.  t-  nrA  ang.  i  —  T-\-  A:  but  being  that  (of  the  angles  ati?J  b  the  angle  ABE 
jd\  32.  1.  a  B  C  is  c“  C  B  S,  and  the  fame  is  true  alfo  of  the  angles  at  C,  at  D, 
(h)  !0'rxUI\  and  at  E,  c  it  is  manifcfl:  that  T  is  cr  X.  And  confequently  ^fhall  be 
;  ^  ’  4Right-a  ngles.  IV.  W.  to  be  tDem. 

Prop.  XXII. 

if  there  be  three  plane  angles  A ,  B ,  H  C  I,  whereof  two  hewfoever 
taken  are  greater  than  the  third  ,  and  the  Right-lines  which  con¬ 
tain  them  be  equal  AD,  AE,  FB,  &c.  then  of  the  Right-lines 
DE,  F  G,  H  I,  coupling  thofe  equal  Right-lines  together ,  it  is  pcjfi- 
ble  to  make  a  triangle. 

A  Triangle  may  be  3  made  of  them,  if  any  two  be  greater  than  the  third : 

but  they  are  fo.  For  b  make  the  angle  HCK  —  B,  and  CK  —  CH, 
and  draw  H  K,  IK.  ' c  Thence  K  H—F  G ;  and  becaule  the  angle  KC I 
d  A.  c  Therefore  K I  cr  D  E-,  but  K  I  H I  -}-K  H  ( F  G.)  there¬ 
fore  D  E  ~rs  H I  F  G.  By  the  like  argument  any  two  may  be  proved 
greater  than  the  third  \  and  confequently  3  itj  is  poifible  to  make  a  triangle  of 
them.  IT.  tv.  to  be  ‘Dew. 

Prop.  XXIII. 

7 0  make  a  folid  angle  M  H  I  K  ,  of  three  plane  angles  A,  B,  C , 
whereof  two  howfoerer  taken  are  greater  than  the  third.  *  But  it 
is  ncceffary  that  thofe  three  angles  be  lefs  than  four  Right-angles . 

(a)  22.1T  .and  V  M  Ake  A  D,  AE ,  BE ,  BE,  CF,  C  G,  equal  one  to  the  other;  and 
2i-  i.  iVl  of  the  fubtended  lines  D  E,  E  F,  F G,  (that  is,  -of  the  equal  lines 

(?>)  <5.4.  /A",  K  H,)  "make  the  triangle  HKD,  about  which  bdefcribe  the 

circle  L  H  K  I.  *  But  bccaufe  AD\scrHL,  c  let  A  D  q  be  —  H  L  q  -p 
(d)  12*.  ii ,  L  Met.  d  An:l  let  L  M  be  perpendicular  to  the  plane  of-  the  circle  HAT/; 
:e)  3. deg.  11.  and  draw  H AI,  KM,  I M.  Wherefore  fince  the  angle  HLM •,  eisa 
i  Right- 
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Right-angle,  f  thence  is  MH  q=  H  Lq -|-  L  Mq  5  —  A  D q.  Therefore  (0  47*  t • 
AIM  —  A  D.  By  the  lame  reafon  MK,  MI,  AD,  (that  is  AE,  E  B,  &c.)  cJ' 

are  equal  •,  therefore  fince  H  AI—  AD,  and  All  —  A  E ,  and  DEh  —  HI,  (k)  5,  j. 

4  the  angle  A  fhall  be  =  HMI,  k  as  likewife  the  angle  I AiK  =  B,  k  and 
the  angle  HMK  —  C  *,  wherefore  a  folid  angle  is  made  at  AI  of  the  three 
given  plane  angles.  W.  W.  to  be  Done.  AD  is  affirmed  to  be  cr  H  L.  coyar,aKl 

But  this  is  manifeft.  For  if  A  D  be  -  or  -n  H  L,  then  is  the  angle  A  -  1 ' 

m  or  cr  H  LI.  In  like  manner  (hall  B  be  equal  orcr  HLK,  and  C  —  or  cr  (m)  21.  1. 

K  LE  wherefore  A  -\-  B-\-C  *  (hall  cither  equal  or  exceed  four  right  an-  *  4  cor.  1 3. 1. 
gles,  contrary  to  the  Hypoth.  therefore  rather  let  A  D  be  cr  H  L.  W.  IV. 
to  be  Dem. 

Prop.  XXIV. 

If  a  folid  A  B  be  contained  under  parallel  planes,  the  oppofit  planes 
thereof  (AG,  D  B,  &c. )  are  like  and  equal  parallelograms. 

THe  plane  A  C  cutting  the  parallel  planes  AG,  D  B,  3  makes  the  (a)  1 6.  ir. 

fe&ions  AH,  DC,  parallels  •,  and  by  the  lame  realon  AD,  HC  are 
parallels.  Therefore  A  DC  H  is  a  pgr.  By  the  like  argument  the  other  ^  def.  u 
planes  of  the  parallclepipedon  are  b  pgrs.  wherefore  being  AE  is  parallel  to  (c)  10.  11. 
HC ,  and  A  D  to  HC,  c  the  angle  FAD  (hall  be  =  CG  H',  therefore  be-  (d)  34-  i- 

caulb  A  F  i  —  H  G-t  and  AD*  —  HC,  andfo^F  .  A  D  :• HG 
the  triangles  FAD,  GHC,  6  are  like  and"  equal ;  and  confequently  the  (f;,  4, 

pgrs.  AE,  HB,  arc  like  and  *  equal-,  and  the  lame  may  be  ihewn  of  the  (k)  6  ax.  i« 

reftoppofite  planes.  Therefore,  &c. 

Prop.  XXV. 

If  a  folid  Parallclepipedon  A  B  C  D ,  be  cut  by  a  plane  E  F,  parallel 
to  the  oppofit e  planes  AD,  BC  ;  then  as  the  bafe  AH  is  to  the 
bafe  B  H,  fo  {hall  folid  A  H  D  be  to  folid  BHC. 

COnceive  the  Parallclepipedon  to  be  extended  on  either  fide ;  and  take 
,MI-AE,  w&'BK-EB,  and  put  the  planes  lif,  KB,  parallel 
to  the  planes  AD,  BC-,  then  the  pgrs.  I M,  AH,  and  3  D  L,  D  G,  A- 6>* 
band  I  A  D,  EE,  &c.  are 3  like  and  equal c  wherefore  the  Parallele-  (b)  24.  u. 
pipedon^l  —  AE-,  and  by  the  lame  reafon  the  Parallclepipedon  B  P  (c)  io def.  \ i 
~BE\  therefore  the  lolids  IF,  EP ,  are  as  multiplex  of  the  folids  AE,  (d)  24.11.^ 
£  c,  as  the  bafes  I H,  K  H,  are  of  the  balbs  AH,  B  H.  And  if  the 
bafe  IH  be  c~,  —,~nKH,  d likewife  (hall  the  folid  IE  be  c~,— *' 
E  P,  e confequently  AH.  B  H  : :  AE  .  Si.  W.  W.  to  be  Dew. 

The  fame  may  be  accmmodated  to  all  fort  of  prifms ,  whence 
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Ccrol. 

If  any  prifm  whatsoever  be  cut  by  a  plane  parallel  to  the  oppofite  planes, 
the  Section  (hall  be  a  figure  equal  and  like  to  the  oppofite  planes. 

Prop.  XXVI. 

Upon  a  Right  Ain  e  given  A  B,  and  at  a  point  given  in  it  A,  to  wake 
a  folid  angle  A  H  I L  equal  to  a  [olid  angle  given  CD  EF. 

(a)  ii.  ii.  TjRom  Some  point  F  a  draw  FG  perpendicular  to  the  plape  DCE,  and 
17  dnuv  the  Right-lines  DF,  F E,  EG,  G  D,  C  G.  Make  A  H—CD, 
and  the  angle  HA  1  —  DCE ,  and  AI  —  CE-,  and  in  the  plane  HAI 
-make  the  angle  H  A  K  =  DC G,  and  A K  =  C G\  then  ereft  KL  perpen¬ 
dicular  to  the  plane  HA  I,  and  let  K  L  he  —  G  F.  And  draw  A  L,  then 
A  HI  L  Shall  be  a  Solid  angle  equal  to  that  given  C  DEF.  For  the  con- 
ftru&ion  of  this  do’s  w’holly  reSemble  the  framing  of  that,  as  may  eafily 
appear  to  any  that  examine  it. 

Prop.  XXVII. 

Upon  a  Right-line  given  A  B  ,  to  defer  ike  a  Parallelepipedon  A  K , 
like ,  and  in  like  manner  fituate,  with  a  folid  Parallelepipedon  given 
C  D. 

OF  the  plane  angles,  BAH ,  HA  7,  B  A  7,  which  are  equal  to  FCE, 
BCG ,  F  CG,  amake  the  lolid  angle  A  equal  to  the  folid  angle  C. 
(b)  12.  6.  All'o  b  make  EC  .  CE  ::  BA  .  AH ,  band  CE  .  CG  ::  AH  .  A I , 

CO  22.  5.  {  c  whence  of  -equaliity  FC  .  CG  ::  BA  .  A  I)  and  fin  i(h  the  Parallele¬ 

pipedon  A  K,  which  (hall  be  like  to  that  which  is  given, 
fd)  1  def  6  For  ^  t^lc  conftru&ion,  the  Pgr.  d  B  H  is  like  to  F  E,  and  d  H I  to  EG, 
(e)  14.  11/  and  d  B F  to  FG ,  and  c  So  the  oppofites  of  thefe  to  theoppofites  of  them  : 

therefore  the  fix  planes  of  the  Solid  AK,  arc  like  to  the  fix  planes  of  the 
c  0  9  **/•  ii.  folid  C  D ,  f  and  consequently  A K,  CD ,  are  like  Solids.  W.  W.  to  be  Done. 

Prop.  XXVIII. 

if  a  folid  Parallelepipedon  A  B,  be  cut  by  a  plane  F  G  C  D  ,  drawn 
by  the  diagonal  lines  D  F,  CG,  of  the  oppofite  planes  A  E,  H  B, 
that  folid  A  B,  fball  be  equally  bifected  by  the  plane  FGCD. 

FOr  becaufe  DC,  FG,  are  3  equal  and  parallels,  bthe  plane  F  G  C  D, 
is  a  Pgr.  and  being  1  the  Pgrs.  A  E ,  HB ,  are  equal  and  like, 
balfo  the  triangles  AFD,  HGC,  CGB,  DF  £',  are  equal  and  like. 

But 


Ca^  24  11. 
GO  34-  I. 
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W.  W.  to  be  Dcm. 

Prop.  X  X  I  X.  *  r.f.  betwfec-i; 

the  Parallel 

SIM  ptrMpipcdm,  A  G  H  E  F  B  C  D,  A  G  H  E  M  L  K I  Icing  ru ™agk 

conftit tided  upon  the  fume  hafe  A  G  H  E,  and  in  the  fame  eign  ,  and  f0  un^r- 
J  r  ■  r,(l  ■  AF  AM  are  placed  in  the  fame  Right-lines  ihnditinthe 

whofe  tnfipng  lines  At,  t\  t  J  °  foU. 

AG,  V  L,  are  equal  one  to  tne  other . 

riot  .  if  from  the  equal  prifms  APME  D  /,  M  L  HCK .the t~m-  (a)to^. 

W.  IV.  to  be  Dcm. 

Prop.  XXX. 

Solid P arallolcpipedons  A  D  B C  H  E  F  G,  A  D  C  B I M L  K  bang 
confuted  Vpon  the  fame  hfc  A  D  B  C,  W  ,» 

w/„/e  lines  AH’  AI>  mt  tUccd ,he  t  1 

lines,  arc  equal  one  to  the  other . 

Pf  then  «  *  ’• 

—  —  «  .  .  * 

•  *  bv  height 

pro?,  xxxi.  s": 

solid  ParMepipcdons,  ALEKGMBI,  CP.OHO  DN  king 

coated  upon  equal  hfes  A  L  E  K,  C  P  »  O,  «  0*  1"*  £**»£ 
height  are  equal  one  to  the  other. 

T’lrll,  let  the  Parallclepipedons  AS,  CD,  have  the  Me.  pcrpeutH wtarto  6 

r  lysatst  t  tri  sar* 

ipz,  DjgF,  £■**,  r5^’  anddiaw  £  ’ 

By,ZF .  R  The 
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£9  30  ieh  1 1  •  The  planes  O  2  J*  A7,  C RV Hy  ZTT  F  •,  c  are  parallels  one  to  the  other • 
v.  j.  *  ^  d  and  thc  pgrs-  A  LEKy  CDvO,  P  RTS,  PR  BZ  are  equal.  There- 
(e)  25.  n.  fore  fince  the  Parallelepipedon  C  D  .  PF'S'u  w  Pgr.  C*>(PRBZ)Ptc: ; 

Parallelepiped  on  PRBZpVyF-.  P  ®  •,  the  Parallelepipedon  CD, 
Cf)  9-  ^  £fha!4  be  =7^  BZQVyF^-  PR  rQSTYX*—  AB.  W.W.tobs 
P  29.  11.  ^ 

But  if  the  Parallelepipedons  ^ /?,  CD,  have  Tides  oblique  to  the  bafe, 
then  on  the  fame  baCes,  and  in  the  lame  height  place  Parallelepipedons  whofe 
(k)  29.  n.  fides  are  perpendicular  to  thc  bafe.  k  They  lliall  be  equal  to  one  another,  and 
Cm)  1  ax.  1.  thofe  that  are  oblique171  whence,  alfo  the  oblique  Parallelepipedons^  B,  CD 
are  equal.  W.  W ,  to  be  Dem. 


Prop.  XXXII. 


Solid  Parallelepipodons  A  B  C  D,  E  F  G  L,  of  the  fame  height,  are 
one  to  the  other ,  as  their  hafes,  A  B,  E  F. 

U)  4v  1.  T}Roduce  E  ft  /,  3  and  make  the  Pgr.  F  I  —  AB ,  and  bcompIeat  the 
(b)  31.  1.  X  Parallepp.  FI  N  ylF.lt  is  clear  that  the  Parallepp.  F I  NM.(CA  B  CD.  ) 
ld>  lil  Vi.  £.FGLa  ::  FI(AB.)EF.  W.  W.  to  be  Dem. 

Prop.  XXXIII. 

Like  Solid  Parallelepipedons ,  ABCD,  EFGH,  are  in  tripled 
proportion  one  to  the  other ,  of  that  in  which  their-  homologous  fides, 
or  of  like  proportion  A  I,  E  K,  are. 


(a)  3.  1.  T3Roduce  the  Right-lines  AIL,  DIO,  BIN,  and  amake  I  L,JO,lN, 

(b)  27.11.  L  equal  to  EK,  KH ,  KF,  band  fo  the  Parallepp.  1 X  MT  equal 

l*  and  like  to  the  Parallepp.  EFGH.  c  Let  the  Parallepps.  IXPB ,  DLTQ^ 

e)  I  6  be  finiflied.  dThen  fhall  be  AL  .  1 L  (EK)  ::  DJ  f JO  (HK)  ::  Bl 

.IN  .  IF;  c  that  is  the  Pgr.  AD  .  D  L  ::  DL  .  IX  ::  BO  .  IT 
ffv_  1T  U.  e.  the  Parallepp.  ABCD  .  DL^JT::  DL^T  .  IXBP  ::  IXB  P 
Cg)  cov/tr.  ’  •  I XMT(*  S  F G H. )  n  therefore  the  proportion  of  ABCD  to  EF GH 

(h)  1C. def.j.  is  triple  of  the  proportion  of  A B  CD  to  D  LQT,  *  or  of  A  I  to  EK. 
(k)  1.6.  W.  W.  to  be  Dew. 

Coral . 

Hence  it  appears,  that  if  four  Right-lines  fee  continually  proportional , 
as  the  firft  is  to  the  fourth  ,  fo  is  a  Parallelepipedon  deferibed  on  the  firft 
to  a  Parallelepipedon  deferibed  on  the  fecond,  being  like  and  in  like  manner, 
deferibed. 

Prop' 


Lib.  IV. 
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Prop.  XXXIV. 

In  equal  [olid  Parallelepipedons  ADCB,  EHGF,  the  hafes  and 
altitudes  are  reciprocal  (AD  .  EH  ::  EG  .  AC.)  kAh<L 
folid  Parallelepipedons ,  ADCB,  E  H  G  F,  whofe  hafes  and  al¬ 
titudes  are  reciprocal  are  equal. 

Firft,  let  the  Tides  C  B,  G  E  be  perpendicular  to  the  bafes  \  then  if  the 
altitudes  of  the  folids  arc  equal,  the  bafes  alfo  (hall  be  equal-,  and  the 
thing  is  clear.  But  if  the  altitudes  are  unequal,  from  the  greater  EG  (a)  3.  n. 
a  take  E  l —AC.  and  at  /bd  raw  the  plane  IK  parallel  to  the  bafe  EH.  0>)  31- 

Then  CO  ^2*  1T' 

lhen»  (d)  i7.  5. 

(e)  1.  6. 

1.  Hyp.  AD  .  EH  c . :  Parallepp.  ADCB  ,  EHIK*-. :  Parallepp.  eo  cor.fir. 
EHGF  .  EHIK  c::  G  L  .  /  L  c::  GE  .  IE.  C  AC.)*  it  is  plain  Cg)  h-  S* 

therefore  that  A  D  .  EH  : :  G  E  .  AC.  W.  IV.  to  be  Dem.  C|0  32*  11 ' 

(k)  hyp. 

2.  Hyp.  ADCB  .  EHIK  h::  AD  .  E  H  k  ::  EG  .  El  1  : Gljl)  If  ti 
.  LIm ::  Parallepp.  EHGF  .  EHIK.  n  Wherefore  the  Parallclepi-  (n)  9.  *>. 
pedon  ADC  B  z=EHGF.  W.  W.  to  be  Dem. 

Moreover,  let  the  fides  be  oblique  to  the  bafes,  and  erett  right  Parallelc- 
pipedons  upon  the  fame  bafes  in  the  fame  altitude  ;  the  oblique  Parallepps 
fhall  be  equal  to  them.  Wherefore  fince  by  the  firft  part ,  the  bafes  and 
altitudes  of  thofe  be  reciprocal ,  the  bafes  and  altitudes  of  thefe  alfo  fhall 
be  reciprocal.  W.  W.  to  be  Dem. 

C010I. 

zAll  that  hath  been  demonfir ated  of  Tarallclepipedons  in  the  29,  30,  31, 

32,  33,  34.  Prop,  does  alfo  agree  to  triangular  prifms,  which  are  half  Paralleled 
pipedonsy  as  appears  by  Prop.  28.  Therefore, 

1.  Triangular  prifms  are  of  equal  height  with  their  bafes. 

2.  If  they  have  thc  fame  or  equal  bafes,  and  the  fame  altitude ,  they  are 
equal. 

3.  If  they  be  like,  their  proportion  is  treble  to  that  of  their  fides  of  like 
proportion. 

4.  If  they  be  equal  ,  their  bafes  and  altitudes  are  reciprocal  \  and 
if  their  bafes  and  altitudes  be  reciprocal,  they  are  alfo  equal. 

R  2  Prop, 


I^o 
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Prop.  XXXV. 

sf  there  be  two  plane  angles  BAC,  EDF,  equal,  and  from  the 
points  of  thofe  angles  two  Right -lines  AG,  D  H,  be  elevated 
on  high ,  containing  equal  angles  with  the  lines  fir (l  given  .  each 
to  his  ccrrefpondent  angle  (the  angle  G  A  B  =  H  D  E,  and  G  AC 
"=  H  D  F.)  and  if  in  thofe  elevated  lines  AG,  D  H,  feme  points 
be  taken ,  G,  H ;  and  from  thefe  points  perpendicular  lines  G  I,  H  K, 
drawn  to  the  planes  BAC,  EDF.  in  which  the  angles  fir  ft  given 
are,  and  Right-lines  A  I,  D  K,  be  drawn  to  the  angles  fir  ft  given 
J rom  the  points  I,  K,  which  are  made  by  the  perpendiculars  in  the 
planes .  thofe  Right-lines  with  the  elevated  lines ,  A  G,  D'Hj  /hall 
contain  equal  angles  G  A  M,  H  D  IC. 

MAke  DHy  AL,  equal-,  and  G  I,  LM  parallels;  and  MC  to  AC, 
A/B  to  A  8,  K  F  to  D  F,  K  £  to  D  E,  perpendicular*,  and  draw 
Ca)  8.  i  r.  the  Right-lines  B  C,  L  By  LC,  and  ££,  HE ,  HE\  3  and  LM  is  per- 

(b)  3  def.iu  pendicular  to  the  plane  BAC }  bwherefore  the  angles  LMC,  LMA , 

L-.MBy  and  by  the  lame  reafon  the  angles  HKF ,  HKD,  HKE  are 
Right-angles-.  Therefore ALq c  —  L  Mq-f  A  Mq c  =  LMq  !-  C  Mq 
?.)  4  V  lm  -h  A  C  q  c  =  LC  q  -  U  A  C  c]  ;  d  therefore  the  angle  ACL  is  a  Right-angle. 

‘ ff  \ ;  Again  A L q  ;  =  L  ALq. -|-  M  A  q'  =  L  Mq-\-  BM q-\~B  A q~B Lq 

m  25.  r.  -| -B  Aq  \  d  therefore  the  angle  A  B  L  is  alfo  a  Right-angle.  By  the  like 

Cg)  4-  *•  inference  the  angles  D F  H,  D  E  H,  arc  Right-angles-,  therefore  AB 

'  JO  1  «•  1-  ~  £>  Ey  *  an  i  BL— EH,  f  and  AC  —  D  F,  and  C  L  -  F  H  j  b  wherefore 

:n  47!  i‘  a!1°  BC~  EF->  6 and  the  angle  A  B  C  —  D  EF,  Band  the  angle  AC  B 

\m)cwjir.  ~  D  F  E  y  h  whence  the  other  Right  angles  CBM,  B  C  M,  a«:e  equal  to 

'  n)  47.  r.  mid  the  other.  F EK ,  E  F K  ,  k  therefore  C  M—  F  K  land  lo  alio  A M— 

DK-,  therefore  if  from  L  A q  m  =  H Dq  be  taken  away  AMq  =  D  K q, 
•No)  8.  1.  n  there  remains  L  Mq  —  HKq^  wherefore  the  triangles  L  A  Ai,  HDK 
are  equilateral  one  to  the  other:,  0  therefore  the  angle  L  AM—  H  D  K. 
W.  W.  to  be  Dem. 

Corel.. 

Therefore,  if  there  be  two  plane  angles  equal,  from  whofe  points  equal 
Right-lines  be  elevated  on  high,  containing  equal  angles  with  the  lines  firft 
given,  each  to  each}  perpendiculars  drawn  from  the  extreme  points  of  thofe 
elevated  lines  to  the  jilancs  of  the  angles  firft  given,  are  equal  one  to  the 
other;  w*..  L  M~  HK, 


Prop. 


Lib.  IV. 


Euclid’i  Elements. 
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Prop.  XXXVI. 

rf  there  he  three  Right-lines  DE,  DG,  DF,  profor! total,  the 
Md  perettelepipedea  DH,  made  of  them ,  is  equal  to  the  [olid 
parallelepipedoit  I N,  made  of  the  middle  line  D  G,  (I  L)  which 
is  alfo  equilateral ,  and  equiangular  to  the  faid  parallepp.  D  H. 

— ir,011r„  np  j  t(  a . .  1  l  .  DF x  bthe  pgr.  IK  (hall  be  =  ££;(a)  fyp. 

REand  by  reafon  of  the  equality  of  the  plane  angles  at  £  and  /,  and  of  (b;  u-  *• 
the  lines  G  D  I M,  alfo  the  altitudes  of  the  Parallelepipedons  are  equal 
by  theprec.  Carol.  c  therefore  the  parallcpps  are  equal  one  to  the  other.,  fz)  n.  il 
W.  W.  to  be  Dem. 

Prop.  XXXVIT, 

If  there  be  four  Right-lines  A,  B,  C,  D,  proportional  the  fold 
Parallelepipedons  A,B,C,D,  being  like,  and  in  ltkc  fort  deferred 
from  them , (ball  be  proport  tonal.  LAnd  if  the  fold  Parallelepipeds, 
being  like  and  in  like  fort  deferibed ,  be  proportional  ( A  .  B  : :  C  .  D.) 

Then  thoje  Right-lines  A,  B,  C,  D,  fha.ll  be  proportional . 

rOr  the  proportions  of  the  paraUcIcpps.  3  are  triple  of  thofe  of  the  (a)  33.11. 

lines-,  therefore  if  A  .  B  ::  C  .  D;  bthenfhall  the  parallepp.  A  .  (b)  fob.  23. 
parallepp.  B  ::  parallepp.  C  .  parallepp.  D ;  and  io  alio  contranly. 

Prop.  XXXVIIT. 

If  a  plane  A  B,  be  perpendicular  to  a  plane  AC,  and  a  perpendicular 
J  line  E  V  be  drawn  from  a  point  E  in  one  of  the  planes  (A  B)  to  the 
other  plane  A  C,  that  perpendicular  E  F  fall  fail  upon  the  common 
feci  ion  of  the  planes  A  D. 

TF  it- be  pofliblc ,  let  £  fall  without  the  interfeftion  A  and  in  the  fa)  «  ^ 

1  plane  AC  3  draw  FG  perpendicular  to  AD,  and  join  £6.  1  he  angle  ^  u 
FGE  b  is  a  Right-angle,  and  £  FG  is  iuppofed  tr.  be  iuen  alio-,  tneretorc  rc .  I?. 
two  Right-angles  arc  in  the  triangle  £  FG.  1  lY-.ich  r-  Alford. 


Prop 
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Prop.  XXXIX. 

if  the  fetes  (A  E,  F  C,  AF,  E  C?  and  DH,  GB,  D  G,  HB) 
of  the  oppofte  planes  A  C,  DB,  of  a  ft 'olid  Parallelepipedon  A  B, 
be  divided  into  two  equal  parts,  and  planes,  I  L  QJD,  PKMR, 
be  drawn  through  their  fetf ions,  the  common  febfion  of  the  planes 
S  T,  and  the  diameter  of  the  ft olid  Par  allele  pipe  don  A  B  (hall  di¬ 
vide  one  the  other  into  two  equal  parts, 

v  ,  W“VRaw  the  Right-lines  S  A,  SC,  TD,  T  B.  Becaufe  athe  Tides  DO, 

(b)  29*  i*.  I  /  OTare  equal  to  the  Tides  B  bf,  bfT,  band  the  alternate  angles 

(c)  4.  1.  TOD,  TbfR,  equal  al To,  c  the  bales  DT,  T B,  and  the  angles  DTO , 

(d)  fch,  i^.  1.  g  j are  equals  a  therefore  DTB  is  a  Right-line  and  To  in  like  manner 

rn  A  S  C.  Moreover  cas  well  A  D  is  parallel  and  equal  to  F  G  c  as  FG 

1.  ax.  ‘‘  to  CB,  and  fthence  A  D  is  parallel  and  equal  to  CB\  ^and  confequently 
(g)  33. 1.  AC  to  DB\  b  wherefore  JlB  and  ST  are  in  the  fame  plane  A  B  C  D. 

(10  7-  n*  Therefore  fince  the  vertical  angles  ATS,  B  FT,  and  the  alternate  angles 

7fiiX’  T*  ASF,  BTF  are  equal-,  kand  AS  —  BT-,  therefore  fhall  A  F  be  = 

( U  2 ' '  1 '  B  F,  1  and  5  F—  FT.  W.  TV.  to  be  Deni. 


Corol. 


Hence  in  every  Parallelepipedon  all  the  diameters  bifeft  one  another  in 
one  point,  F. 


Prop.  XL. 


if  two  prifms  ABC  FED,  GHMLIK,  be  of  equal  altitude , 
whereof  one  hath  its  bafe  A  B  C  F,  a  Parallelogram ,  and  the  other 
GHM  4  triangle ;  and  if  the  Parallelogram  A  BCF,  be  double 
to  the  triangle  GHM  j  thefe  prifms  ABCFED,  GHMLIK 
are  equal. 


M  31. II. 
(b)  34. 1. and 

7  «• 

C c )  hyp. 

(d)  28  11. 

(e)  7.  ax.  1. 


FOr  if  the  parallepps.  A  N,  G  bf,  be  compleated ,  3  they  fhall  be  e- 
qual,  becaufe  of  the  equality  bof  the  bales  AC,  GP,  and  c  of  the 
altitudes ;  d  therefore  alfo  the  prifms,  c  the  halfs  thereof  fhall  be  equal. 
W.  W.  to  be  Hem. 

Schol. 


Mb.  T.<ty  From  the  preceding  demonfrations ,  the  dimenfion  of  triangular  prifms ,  and 
quadrangular,  or  paraRelepipedons,  is  learnt  -,  viz.  by  multiplying  the  altitude  into 
thi  bafe , 


As 


Lib. IV. 


Euclid V  Elements . 


As  if  the  altitude  be  10  foot,  and  the  bafe  100  fquare  foot  (the  bafe 
may  be  meafured  by  fch.  35,  1.  or  by  41,  1.)  then  multiply  100  by  10 , 
and  1 000  cubic  foot  fhall  be  produced  for  the  folidity  of  |he  prifm  given. 

For  as  a  Re&angie ,  lb  alfo  is  a  right  Parallelepipedon  produced  of  the 
altitude  multiplied  into  the  bafe.  Therefore  every  Parallelepipedon  is  produced 
of  the  altitude  multiplyed  into  the  bafe,  as  appears  by  3 1.  of  this  Book. 

Moreover,  fince  the  whole  Parallelepipedon  is  produced  of  the  altitude 
drawn  in  to  the  bafe,  the  half  thereof  (that  is,  a  triangular  prifm)  (hall  be 
produced  of  the  altitude  drawn  into  half  the  bafe,  namely  the  triangle, 

0/22  t-Adveriifement, 

Obf.  That  of  thofe  letters  which  denote  a  folid  angle ,  the  firfi  is  always  at 
the  point  in  which  the  angle  is  ,  but  of  thofe  letters  which  denote  a  pyramid, 
the  lafl  is  at  the  fupreme  point  thereof. 

Sx.gr.  The  folid  angle  A  B  C  D  is  at  the  point  A ,  and  the  fupreme 
point  of  the  pyramid  B  C  DA  is  at  the  point  A  ,  and  the  bale  is  the  - 
triangle  BCD . 
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Euclids  Elements. 


<P  <1^0  T  0  S  IT  1 0  N  I. 

Like  polygonotu  figures  ABCDE,  FGHIK,  defcribed  in  circles 
ABD,  FGI,  are  one  to  another ,  as  thefquares  defcribed  of  the 
diameters  of  the  circles  A  L,  FM.' 

f  x  j  c,  '^^Raw  AC,  BL,  F  H,  G  M.  Bccaufc  a  the  angle  ABC  — 

(b)6.  6.  ‘  I  F  G  H,  3  and  A  B  .  BC  : :  F  G  .  G  AT*,  b  therefore  {hall  the 

CO  2i.  3.  I  i?  angle  y/  C  B  (CALB)  be  —  F  Hg  (cFMG.)  but  the  angles 

(ft)  31-  ?•  H  .  ^  A  B  L,  FGMA  arc  right  and  lb  equal  -/therefore  the  triangles 

S  32- a A*BL,  F  G  /t/are  equiangular  therefore  F  .  FG  ::  y7  £  .  F7I7; 
4)  22.46.  *  therefore  ABCDE  .  FGHIIC  ::  ^£9  .  FA/?. 


Corel, 
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C'orol. 

.Hence  (bceaule  A  B  .  FG  ::  AL  FM  ::  EC  .  G  Ff,  .&e. )  die 
contents  of  like  polygonous  figures  defcribed  in  a  circle  arc  in  h  proportion  as  ,  12. 

the  diameters.  1.1. 

Prop.  R 

Circles  A  BT,  E  F  N,  ore  in  proportionate  to  another ,  as  the  fqrsares 
of  their  diameters  AC,  EG.w, 

Sllppofc  ACq  .  £Gcj  ::  the  circle  AST  .  /.  I  %  then  /  is  equal 
to  the  circle  £FAk 

For  firft,  if  it  be  poffible,  let  /  be  lclTe  then  the  circle  E  F  AT,  and  Jet 
A' be  the  excefs  or  difference.  Inlcrihe  the  Square  EFG  H  in  the  circle 
EF  N  3  it  being  the  half  of  a  circumfcrihcd  fquarc,  and  lo  greater  than  the  (a)  fob.  7.  7. 
lcuiicircle.  b .Divide  equally  in  two  the  arches  E  F,  FG',  G  H,  HE ,  and  (b)  30.  3* 
at  the  points  of  the  divilions  join  the  Right-lines  E  L,  LF,  fkc.  at  L  draw 
the  tan°ent  P  S.  ( c  which  is  parallel  to  E  F)  and  pro  .luce  H  E  P,  G  F  (c)  fcb.  27. 3, 
than  is  the  triangle  ELF  &  the  half  of  the  Pgr.  £  P  (fF,  and  fb  greater  (cl)  41.  1. 
then  the  half  of  the  iegment  E  L  F,  and  in  like  fort  the  reft  of  thole  trian¬ 
gles  exceed  the  halls  of  the  reft  of  the  -legmen ts.  And  if  the  arches  £  L, 

£F,  £3/,  Stc.  be  again  bifeSed,  and  the  Right-lines  j  ined,  the  triangles 
Wlli  likewile  exceed  the  half  of  the  fegments.  Wherefore  if  the  Iquarc 
EF G  H  be  taken  from  the  circle  EF  N,  and  the  triangles  from  the  other 
fegments,  and  this  be  done  continually,  at  length  c  there  will  remain  iome  /e)  It  Ic. 
magnitude  Iefs  than  K.  Let  us  have  gone  fo  far,  namely  to  the  fegments 
EL,  LF,  F  /if.  Sic.  taken  together  lefs  than  A\  Therefore  /  (!  the  circle 
E FN—  K)  “□  the  polyg.  E  L  F M G N  LO  (the  circle  £  FN—  the  fegm. 

£  L  LF ,  Sic.)  In  the  circle  A  BT  &  conceive  a  like  polygonon  AK  B  (g)  30.3.  and 
SCT DV inicribccl 3  therefore fince  A I( BSCT D  F  .  ELF  M G N  HO  J-  t°J -  J- 
h  ::  ACq  .  EG  qk:\  the  circle  A  BT  .  /;  and  the  polyg.  AKBSC  £k'  h' 

T  D  V 1  the  circle  A  BT  .  the  polvg.  E  L  F  MG  NHO  m  (hall  be  ~-i  ( p  9.  a\\  1. 
73  but  before,  /  was  “ru£  £  F  MG  N  H  0,  which  is  repugnant.  (m)  14-  5' 

Again,  if  it  be  poffible,  let  /  beer  the  circle  £  FA7.  Therefore  be- 
caufe  ACq  .  EGqn::  ABT  .  and  inverfely  I  .  the  circle  A  BT  00  Jrf- 
EGq  .ACq-,  luppofe  /  .  the  circle  ABT  ::  the  circle  EFN .  K;  [J  ■ 

0  therefore  the  circle  A  B  T cr~  7v;  11  and  EGq  .  ACq  ::  the  circle  ££  N 
.  K  3  which  is  (hewn  to  be  repugnant. 

Therefore  it  muft  be  concluded,  that  I  is  rr  to  the  circle  EF  A.  W.  IT. 
to  be  Dcm, 
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Hence  itfollows,  that -as  a  circle  is  to  a  circle,  fo  is  a  polygonon  deferibed 
in  one  to  a  like  polygonon  deferibed  in  the  other. 


Prop.  III. 

Every  Pyramid  A  B  D  C  having  a  triangular  haft,  may  be  divided 
into  two  pyramids  A  E  G  H,  H  I K  C,  equals  and  like  one  to  the 
other,  having  bafes  triangular ,  and  like  to  the  whole  ABD  C  ; 
and  into  two  equal  prifms  ,  BFGEIH,  EGDIHK-  which 
two  prifms  arc  greater  than  the  half  of  the  whole  pyramid  A  B  D  C. 

Divide  the  Tides  of  the  pyramid  into  two  parts  at  the  points  E,  F,  G,  H, 
I*  K\  and  join  the  Right-lines  EE,  EG ,  G  E,  El,  IF ,  Fit,  KG , 
G  H,  HE.  Becaule  the  Tides  of  the  pyramid  are  proportionally  cut ;  athence 
HI,  AB-  and  G  F,  AB',  and  /F,  DC and  HG,  DC ,  &c.  arc  pa¬ 
rallels-,  and  coniequcntly  HI,  FG-,  and  G  H,  FI  areal  To  parallels.  There¬ 
fore  it  is  apparent  that  the  triangles  A  B  D,  AEG ,  E  B  F,  F  DG,  H  IK , 
bare  equiangular:,  and  that  the  four  laft  are  c  equal:  in  like  manner  the 
triangles  ACB ,  AH£ ,  E I B,  HIC ,  FGK  are  equiangular-,  and  the 
four  laft  are  equal  one  to  the  other.  Alfo  the  triangles  B  F  I,  F  DK,  I K  C , 
EG  H,  and  laftly  the  triangles  A  HG,  G  DK,  HKC. ,  EFT  arc  like  and 
equal.  Moreover  the  triangles,  HI K  to  A  Ij  B,  and  EG  H  to  B  C  D  , 
and  EFI  to  A  DC,  and  F  G  K  to  ABC,  dare  parallel.  From  whence 
it  evidently  follows,  firft  that  the  pyramids  AEG  H,  HIK  C  are  equal, 
and  c  like  to  the  whole  AB  DC,  and  to  one  another.  •  Next,  that  the  folids 
BFG  E IH,  EGDIHK  are  prifms,  and  that  of  equal  height,  as  being 
placed  between  the  parallel  planes  ABD,  HIK  but  the  bale  U  FG  E  is 
f  double  of  the  bale  F  D  G.  5  Wherefore  the  laid  prilms  are  equal  •,  whereof 
the  one  BFGEIH  is  greater  than  the  pyramid  BE  FI,  that  is,  than 
AEG  H,  the  whole  than  its  part-,  and  confcquently  the  two  prifms  are 
greater  than  two  pyramids,  and  To  exceed  the  half  of  the  whole  pyramid 
ABDC .  W.  W.  to  be  Dem 
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Prop.  I V. 

If  there  be  two  Pyramids  A  B  C  D,  EFGH,  of  the  fame  altitude, 
having  triangular  bafes  ABC,  E  F  G  •  and  cither  of  them  be 
divided  into  two  pyramids  (AIL  M,  M  NOD-  and  E  P  R  S, 

S  T  V  H  )  equal  one  to  the  other  and  like  to  the  whole,  and  into  two 
equal  prifms  (IBKLMN,  K L C  N  M O ;  and  p  F  QR  S  T, 

G  i  S  V  j)  and  if ’  in  like  manner  cither  of  tlj-fc  pyramids 
made  by  the  former  divifion  be  divided ,  and  this  be  done  continually  ; 
then  as  the  bafe  of  one  pyramid  is  to  the  bafe  of  the  other  pyramid, 
fo  are  all  the  prifms  which  are  in  one  pyramid  ,  to  all  the  prifms 
which  are  in  the  other  pyramid,  being  equal  in  multitude, 

FOr  (applying  the  conftruftion  of  the  precedent  Prop.)  BC  .  ICC  s : :  (a)  15. 

FG .  Gif',  b  therefore  the  triangle  ABC  is  to  the  like  triangle  LKC  (b>  22-  6- 
as  EF G  is  to  c  the  like  RIfG,  therefore  by  permutation  ABC  .  EFG  fl  6i 
d:-.  LKC  .  RQGc::  the  priim  K  LC  N  MO  .  <fR  G  TS  F  (for  thclc  (e)  fcbT* 
are  of  equal  altitude)  f::  IBKLMN  .  T  F  If  RS  T*,  5  wherefore  the  (0  7.  -5. 
triang.  ABC  .EFG  : :  the  priim  K  L  C  MN  O  1  Is  K  L  MN.  the  (6)  i9"  5 
prilin  IfR  GTSF  \-T  F  OR  S  T.  W.  W.  to  be  Don. 

But  if  the  pyramids  MNOD,  AIL M\  and  EPRS,  STFH',  be 
further  divided,  in  like  manner  the  four  new  prifms  made  hereby  {hall  be  to 
the  four  produced  before,  as  the  bafes  MN O  and  A  LI  are  to  the  bafes 
ST  F  and  EPR-,  that  is,  as  LKC  to  RlfG,  or  as  AB  C  to  FF  G*; 
b  wherefore  .all  the  prifms  of  the  pyramid  A  BC  D  are  to  all  the  prifms  of 
the  pyramid  EFGH,  as  the  bale  ABC  is  to  the  bale  EFG.  IV. W.  to  be 
Dem. 

Prop.  V. 

Pyramids  A  B  C  D,  EFGH,  being  under  the  fame  altitude ,  having 
triangular  bafes  ABC,  EFG,  "are  one  to  another  as  their' bafes 
ABC,  EFG,  arc. 

LEt  the  triangle  ABC  .  EFG  A  BCD  .  X.  I  fay  X  is  equal  to 
the  pyramid  EFGH.  For  if  it  be  poflible,  let  X  be  ~aEFG H-, 
and  let  the  e-xcefs  be  T.  Divide  the  pyramid  £  F  G  H  into  prifms  and 
pyramids,  and  the  other  pyramids  in  like  manner,  a  till  the  pyramids  left  ^  11  10 
EPRS,  ST  F H,  he  lefs  than  the  lolid  T.  Therefore  fincc  the  pyramid 
EFGH—  X-\-Y,  it  is  manifeft  that  the  remaining  prifms  T  F if R  S  T, 

IfR  GTSF  are  greater  than  the  folid  X.  Conceive  the  pyramid  A  BCD 
divided  after  the  Tame  manner-,  bthen  will  be  the  prilin  IB  K  LMN-Y-  n,)  ,  12 
KLCNMO ,  T  FORSTA-ORGTSF  : :  ABC  .  EFG  c  : :  the  (c)  hyp. 
pvr.  ABC  D  .X',  d  therefore  X  zr  the  priim  CP  F  <OR  S  T-fQjR.  G  TS  F\  14'  5 
which  is  contrary  to  that  which  was  affirmed  before. 

S  2  Again. 
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Again,  conceive  X  c“  the  pyr.  E  F  G  H\  and  make  the  pyr.  E  F  G  H  . 
(e)  hyp.  ar.X  T  X  .  the  pyr.  A  BC  L>  c ::  EFG  .  ABC.  Becaui'e  E  F  G  H  i  ~n 

cor.  4.  <•  x,  5  thence  T  “ta  the  pyr.  ABC  D\  which  is  fhewn  before  to  be  impoflible, 

(0  f“PP°f-  'iherefore  I  conclude,  that  X  is  equal  to  the  pyr.  SFGH.  W.  W.  to.be 

(8)I4,<5,  Hem. 

Prop.  V  I. 

Pyramids  ABCDEF,  G  H  I  K  L  M,  confifling  ftndcr  the  fame 
altitude  ,  and  having  polygonom  bafes  ABODE.  G  H  I  K  L  , 
are  to  one  another  ns  their  bafes  ABODE,  FGHIK.L  are. 


DPvaw  the  Right-lines  AC ;  A  D,  <7  7,  (7  7c;  then  is  the  bafe  ABC  , 

AC  D  a::  pyr.  ABCF  .  A  C  D  F ;  b  therefore  by  compofition  , 
zA  7?  C  D  .  AC  D  : :  the  pyr.  ABC  D  F  .  A  C  D  F ;  a  but  alfo  AC  D 
Vr  •  ADE  ::  thepyr.  ACDF  .  A  D  E  F ;  :  therefore  of  equality  A  B  CD 

< cj  22.  s'  .  A  D  E  ::  A  B  C  D  F  .  A  D  E  F  and  b  thence  by  compofnion  AB  C  D  E 

.ADE::  the  pyr.  ABCDEF  .  A  D  E  F ;  moreover  AD  E  .  G K L 
<*::  thepyr.  ADE  F  .  GKLM\  and,  as  before,  and  inverfely  GKL  . 
G)  5-  12-  GHJKL  ::  the  pyr.  G IC  LAI  .  GHI1CLM •,  c  therefore  again  of 
equality  ABC  DE  .GHJKL  ::  thepyr.  ABCDEF  .  GH1KLM. 
W.  IV.  to  be  'Dan. 

If  the  bales  have  not  fides  of  equal  multitude,  the  demonftration  will 
proceed  thus.  "ihebaie  ABC  .  GHI  w  cthe  pvr.  A  B  C  F  .  G  HIK^ 
'and  AC  D  .  GHI  ::  the  pyr.  ACDF  .  G  Hi  K,  ‘therefore  the  bale 
A  *>'  l~‘  ABCD  .GHI::  the  pyr.  ABCDF  .  G  H  IK.  'Moreover  the 

24‘  ’’  bafe  ADE  ,  a  HI  ::  thepyr.  ADEF  .  GHI  K  '"therefore  the  bate 

4  BCD  E  .  GHI  ::  thepyr.  ABCDEF  .  G  H I K. 


Prop.  VII. 

Ever y  prifrn ,  ABCDEF,  having  a,  triangular  bafe,  may  be  di¬ 
vided  into  three  pyramids  ACBF,  ACDF,  CDFE,  equal 
one  to  the  other ,  and  having  triangular  bafes. 

•pfcRaw-the  diameters  of  the  Parallelograms,  AC ,  CF,  F D:  Then 
(a)  34.  1.  \-J  the  triangle  A  C  B  is"  —  AC D;  'J  therefore  the  pyramids  of  equal 

(b>y.  te.  hc.ight  ACBF ,  ACDF,,  are  equal.  In  like  manner  the  pyr.  DFAC 

—  the  pyr.  DF  EC ;  but  ACDF  and  DFAC  are  one  and  the  lame 
(c)  1  4x.  1.  pyramid;  c  therefore  the  three  pyramids  A  C  B  Fj  ACDF ,  DFE  \  into 
which  the  priliu  is  divided,  arc  equal  one  to  the  other.  TV.  TV.  to  be 
'Dan. 

I-Iencc,  every  pyramid  is  the  third  part  of  the  prifrn  that  has  the  fame  bafe 
and  height  with  it  .or  every  prifrn  is  treble  of  that  pyramid  that  has  the  lame 
bale  and  height  with  it= 


For 
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For  refolve  the pologonous  prifm  ABCDEGHIKF  into  triangular 
orilms;  ani  the  pyramid  A  BCDEH  into  triangular  pyramids  •,  1  then  all  (a)  7.  12. 
the  parts  of  the  prifm  {hall  be  treble  to  all  the  parts  of  the  pyramid,  b  con-  (b)  1 .  5- 
fequentiy  the  whole  prifm  A  B-C  DEG  HIK  F  is  treble  to  the  whole  pyra¬ 
mid  ABCDEH.  W.  W.  to  be  Dem. 

Prop.  VIII. 

Like  pyramids  ABCD.EFGH,  which  have  UiamnUr  b.tfes 
ABC,  E  F  G,  arc  in  triple  proportion  of  that  in  which  their  jides 
of  like  proportion  AC,  EG  arc. 

a/^Ompleat  the  Parallelepiped  ons  ABICD  MK  L,  E  FNGHQ  OT,  ^ 

1,  which  b  are  like,  and  c  fextuplc  of  the  pyramids  A  b  CD,  E  F  G  H  •  (c)  28.11# 
d  and  therefore  in  the  fame  proportion  with  them  one  to  another,  '  that  is,  7  12. 
triple  of  that  of  the  lides  of  like  proportion,  c~c.  W  ^ 

Carol. 

Hence  alfo,  like  poly gonous  pyramids  have  proportion  tripled  to  that  oi 
the  fides  of  like  proportion  ;  as  may  eafily  be  proved  by  reiolving  the  lame 
into  triangular  pyramids. 


Prop.  I X. 

See  the  free.  Scheme. 


in  cmd  pyramids  ABCD.EFGH,  having  triangular  bap's 
ABC  EFG,  the  hafes  and  altitudes  arc  reciprocal ; 
pyramids  having  triangular  hafes ,  whofc  altitudes  and  hafes  are 
reciprocal ,  are  equal. 


i.Pyp.TfHe  compleated  Parallelepiped  ons  A  BICDMKL  (a)  2s.n.^ 

I  HOO  Tare  Sextuple  of  the  equal  pyramids  A  B  CD,  BFGH 
Neither  of  either)  and  lb  equal  one  to  the  other.  Therefore  the  altitude  ^  4>  ir> 

.  EFNG ■ ::  A  BC  .  E F G.  W.  W.  to  lie  <o  ,, 

D’T.  Hyt.  The  altitude  (H.)  the  alt.  (D)  ♦  •:  ABC  EFG -.ABIC  |  g*. 

.  EFNG  ;  f  therefore  the  parallelepiped  ons  A  B  IC  D  MB  L,  ElIf  ;g)  6  ax. 
COT  are  equal:  5  coniequer.tly  alio  the  pyramms  A  B  C  D  ,  El  G  n, 
being  fubfcxtuple  of  the  fame,  arc  equal.  W.  W.  to  be  Dcm. 


The  fame  is  applicable  to  plygcnow  pyramids  *  for  they  may  alfo  i.i  like  manner 
be  reduced  to  tnagulars. 


Corel 


Corol. 


Whatfoevcr  is  demonfirated  of  pyramids  in  Prop.  6,  8,  9.  dos  like  wife  agree 
to  any  fort  of  prifms  •  feeing  they  are  triple  of  the  pyramids  that  have  the  fame 
bafe  and  altitude  with  them.  Therefore  , 

1.  The  proportion  of  prifms  of  equal  altitude  is  the  fame  with  that  of 
their  bale?. 

2.  The  proportion  of  like  prifms  is  triple  of  that  of  the  Tides  of  like 
proportion. 

3 .  Equal  prifms  have  their  bafes  and  altitudes  reciprocal  r  and  prifms  which 
are  fo  reciprocal,  are  equal. 


Sohol. 

From  what  is  hitherto  demonftrated  the  dimenfion  of  any  prifms  and 
pyramids  may  be  collected. 

fa  >  t .  cor.  12.  a  The  folidity  of  a  prifm  is  produced  of  the  altitude  multiplyed  into  the 
aedfc’b.yo.u.  bale*,  band  therefore  likewife  that  of  a  pyramid,  of  the  third  part  of  the 
cb)  7.  12.  altitude  multiplied  into  the  bafe. 

Prop.  X. 

Every  Cone  is  the  third  part  of  a  Cylinder  having  the  fame  bafe  with 
it  A  B  C  D,  and  the  altitude  equal. 

see  the  feconi  TF  you  deny  it,  then  firft  let  fuch  cylinder  be  more  then  triple  to  the  cone, 
fg.  of  this  Boo^.  A  and  let  the  excels  be  E.  A  prifm  dcl'cribed  on  a  l’quare  in  the  circle 
Wfd'.j.  y.and  jl  BCD  a  is  fubduple  of  a  prifm  dcicribcd  upon  a  fquare  about  the  circle , 
cor.  9.  12.  being  equal  to  it  and  the  cylinder  in  height.  Therefore  a  prifm  upon  the 
fquare  ABC  D  exceeds  the  half  of  the  cylinder  ;  and  likewife  a  prifm 
Co)  fch.  27. 3.  upon  the  bafe  AFB ,  of  equal  height  to  the  cylinder,  b  is  greater  than  the 
and  cor.  9.  12.  half  of  the  fegment  of  the  cylinder  A  F  B  •,  continue  an  equal  bifeftion  of 
the  arches, and  fubtraft  the  prifms  till  the  remaining  fegments  of  the  cylinder, 
namely  at  AF,  F  B,  &c.  become  lei's  than  the  folid  E.  Therefore  the  cyl. 
( c )  <5  ax.  1.  —  fegm.  AF ,  FJ5,  &c.  (the  prilm  on  the  bafe  A  FB  G  CHDJ)  cisgreater 
fd)  hyp.  than  the  cylinder  —  E  (d  the  triple  of  the  cone;)  therefore  the  pyramid, 
C e)  cor .  7.12.  e a  third  part  of  the/ faid  prifm  (being  placed  on  the  fame  bafe,  and  of  the 
fame  height)  is  greater  than  the  cone  of  equal  height  on  the  bafe  ABC D 
a  circle,  t.  c.  the  part  greater  than  the  whole.  Which  is  Abf/trd. 


But 
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But  if  the  cone  be  affirmed  to  be  greater  than  the  third  part  of  the  cylin¬ 
der,  then  let  the  excefs  be  E.  Detraft  the  pyramids  from  the  cone ,  as 
you  did  in  the  firft  part  the  prifms  from  the  cylinder ,  till  fornc  fegments  of 
the  cone  remain,  conceive  at  AF,  F  B,  BG ,  &c.  Iefs  than  the  folid  E. 
Therefore  the  cone  —  E  ( f  3‘  of  the  cyiin.)  the  pyr.  AFBGCHDIff)  bp 
(the  cone  —  fegm.  AF ,  F  B,  &c.)  therefore  the  prifm  triple  to  the 
pyramid  (viz.,  of  equal  height,  and  on  the  fame  bafe)  is  greater  than  the 
cylinder  on  the  bate  ABC  D,  the  part  than  the  whole.  Which  is  A bf. 
Wherefore  it  muft  be  granted,  that  the  cylinder  is  equal  to  triple  of  the 
cone,  W.  W.  to  be  Dcm . 


Prop.  X  I, 

Cylinders  and  Cones  ABCDK,  EFGHM,  being  under  the  fame 
altitude ,  arc  to  one  another  as  their  bafes  ABC  D,  EFGH, 
are. 

LEt  the  circle  AB  C  D  .  the  cir.  EFGH  ::  the  cone  ABCDK 
N.  1  fay  N  is  equal  to  the  cone  E  F  G II M. 

For  if  it  be  poftihle,  let  N  be  — the  cone  E  F  G  H M,  and  let  the  excels 
beO.  The  preparation  and  argumentation  of  the  prec.  Prop,  being  iup- 
pofed  then  (hall  0  be  greater  than  the  fegments  of  the  cone  E  P,  P  F, 

F  If,  &c.  and  fo  the  folid  N  ~~n  the  pyr.  E  P  F  ffG  R  H  S  M.  In  the 
circle  A  BCD  2  make  a  like  polygonous  fig.  AT B  FC  XDY.  Becaufe  a-  ^ 
the  pyr.  ABFTK  .  the  pyr.  EFffSM  b::  the  polyg.  AT  B  FT  .  \  [0;i. 
thepolyg.  EPF  ffS  c::  the  cir  .A  BCD  .  the  cir.  EFGH*::  the  cone  <5-  12. 

ABCDK  .  N  c  thence  the  pyr.  EPF  ffG  RHS  M  (hall  be  N.  c°('  2‘ 1?* 

Contrary  to  what  was  affirmed  before.  Again  conceive  N  cr  the  cone  ^ 

E  F  G  H  and  make  the  cone  EF  G  H  M  .  0  ::  N  .  the  cone  ABC  (f)  bp.  a-d  by 
DK  f: :  the  circ.  EFGH  .  AB  CD\  B  therefore  O  -=>  the  cone  ABC  iaverfion. 

D IC,  Which  is  Abfurd,  as  appears  by  what  is  fhewn  in  thefirftpart. 

Therefore  rather  admit  ABCD  .  EFG  H  : :  the  cone  ABCDK  . 

EFGH  M.  W  W.  to  be  Dcm. 

The  fame  may  be  demonftrated  of  cylinders,  if  cylinders  and  prifms  be 
conceived  in  the  place  of  cones  and  pyramids.  Therefore,  e 'C. 

Schol. 

Fierce ,  is  gathered  the  dimenfion  cfa/l  forts  of  cylinders  and  cones.  The  folidity 
of  a  Right  cylinder  is  produced  of  the  circular  bafe  (f  the  dimenfion  whereof  00  i--prop.  tic 
is  to  he  learnt  out  of  Archimedes)  multiplied  into  the  height,  b  whence 
in  like  manner  that  of  every  cvlin :1. 

Therefore  the  folidity -of  a  cone  is  produced  of  the. third  part  of  the  alti¬ 
tude  multiplied  in  the  bale. 


Prop. 
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vaj  1 4  M'. 

(b)  lidej. 

(c)  6.  6. 

rd)  4.  6. 
Ce)  7. 

CO  1-  6; 

(g)  9  def- 

(h)  cor.  ?. 

(k)  4.  6. 
0)  1  5 

(m)  hi¬ 


re)  TT.  12. 

(d)  6  A/-  5. 


ernes  *»i  Cylinders  ABCDK,  EFC H  M,  m  in  triple 
prefrrl'sn  ef  this  of  the  diameters  1  X,  P  R,  op  their  ba.c, 
A  *B C  D,  EFGH. 

{Fr  the-  cone  A  ll  ’ve  to  AT  triple  proportion  of  T A  to  T  R.  I  lay 
AT  "the  cone  Blank  W  if  it  be  poffible  let  N  be  -a 

£  EG  H  Me  and  let  the  excels  he  0-,  therefore,  W -=  the  pyr.  ^PF-e^G 

RHS  1/  Let  the  axes  of  the  cones  be  /  A",  LM,  and  joyn  the  Right-lines 
VK,  CK,  VI,  Cl,  and  QjU,  CM,  H_L,  CL.  Becaufe  the  cones  arc 
.11.  like  *  thence  VI  ■  IK  v.  tfL  .  L  M\  but  the  angles  VI K,  SJL  M 

barc Right-angles ■,  ‘therefore  the  triangles  VIK,  ^LMuc  ~u. 

d whence  VC  .  VI  :t  Up  •  ^1  a>f° £  ■  f*  ::  ArT  r 

therefore  of  equality  TC  .  F/C  1 1  HP  ■  ^  «r  >0" 

O  M  ■  MG.  Therefore  again  of  equality  VC  .  CK  ..  Mp  .  CM, 
>>■  1  therefore  the  triangles  VKC,  SfMG  are  like -and  by  the  lame  realon 
,2’  the  other  triangles  of  this  pyramid  are  like  to  the  other  of  that  •,  -  wherefore 
the  pyramids  themfelves  are  like.  » But  they  arc  in  triple  proportion  cl 
a,,{  tu..t  0f  r *c  to  O  c  ■  K  that  is,  of  V I  to  RL;  or  TA  to  PR',  thctc- 
fore  the  pyuAT  VCXDTK  .  the  pyr.  EPFH.CRHSM ,.  the 
cone  A  B  CL)  K  .  N-,  "  whence  the  pyr.  EPF  ifC  RHSM~v  N, which 

is  repugnant  to  what  was  affirmed  before. 

Again,  take  N  tv  the  cone  EFCHM',  make  the. cone  E  EG  H  M . 

■  «f  o  8  N  .  the  cone  ABCDK  the  pyr.  BPR  M  .  ATCk  *v.  G 
„  .VC  thrice  ::  V  /(  ’  TJf  thrice ;  but  0  ;  is  “=>  Ah  C I)  k  ■  which was 
;  before  (hewn  to  be  repugnant.  Wherclore  the  cone  EtGHM. 

"  But  forasmuch  as  what  proportion  hoover  cones  have,  alfo  cylinders,  being 
triple  of  them,  have  the  fame ;  therefore  cylinder  to  cylinder  (hall  have  pro- 
portion  triple  o!  the  diameters  of  the  hates. 


if.,  cylinder  A  B  C  D,  be  divided  by  it  plant  h  F  parallel  to  the 
cppofite  plants  B  C,  A  D,  then  as  one  Cylinder  AtF  D  «  the 
other  Cylinder  EEC  F,  fi  «  the  exit  G  I  fa  //*-  a.v«  1  H. 

"TP  He  axis  being  produced,  ‘take  C  K  —  G  I,onS  FI  L  — I  1--LM, 
1  and  conceive  planes  drawn  at  the  points  A,  L,  M,  parallel  to  the 
circles  AD,  B:\  b  therefore  the  cylinder  F  D  the  cyl.  A  N-,  and  the 
rv]  EC  h=  B  Ob  =  OP:  therefore  the  cylinder  EN  is  as  multiplex  of 
the"  cylinder  ED ,  astheaxis  IK  isof  the  axis  JG ;  and  in  like  manner  the 
cylinder  F  P  is  as  multiplex  of  the  cylinder  B  JF,  as  the  axis  /  M  is  of  the  axis 
/  tr  •  w  as  /  A'  is  - ,  cr,“  /  ^'4  c  io  15  the  cylinder  £  ,  crr=*  F  1  > 

f  therefore  the  cylinder  AF.FD.  the  cyl.  EBCFv.GJ.lB.  W.  W.J° 

be  j Don. 


¥ 


Lib.  IV. 


Euclid^  Elements • 


141 


Prop.  XIV. 

Cones  A  E B  CFD,  ^  Cylinders  AH,  C  K,  confifiing upon  equal 
hafes  A  B,  C  D,  are  to  one  another  as  their  altitudes  M  E,  N  F  are. 

-I-He  cylinder  HA,  and  the  axis  S  M being  produced,  take  ML= 

T  FN-,  andat  thepoint  A  draw  a  plane  parallel 'TprclO*’  Te ”  (b:i  13‘ I2- 
(hall  the  cyl.  A  V  b  e  =  CA'i  "but  the  cyl  .AH  .  AP(CK)  ..  ME  . 
tut  T  CNE)  WW to  be  Dcnu  ir  c  .c  *  apply  9.  Mt 

The  fame  may  be  affirmed  of  cones  fubtriple  of  cylinders  •,  as  alfo  of  pnfms,  7.  12. 

and  pyramids.  *  prQp  xy. 

I„  equal  tones  B  AC,  EDF,  and  Cylinders  BH,  E  K, ,  the  bafes 
and  altitudes  are  reciprocal  (BC  .  EF  ::  MD  .  L  .) 
cones  end  cylinders,  ryhefe  bafes  and  altitudes  are  reciprocal,  are  ^  ^  ^ 

equal  one  to  the  other ,  c0,^ 

I F  the  altitudes  be  equal  then  the  bafes  are  equal  too,  and  the  thing  is  evi-  «  £  ,2. 

"xTvf/c  ■eT-TTVTl^^.-.  the  cyl.  £  ZC  »•)>■ 

£  C  EF  BH.  E^  k  Therefore  the  cylind.  EE  =  BH.  Which  ^  9-  5 

iV/«  fff  ^  £)fw. 

The  fame  argument  may  be  ufed  tor  cones. 

Prop.  XVI. 

Trn  unequal  circles  ABCG,  DEF,  having  the  fame  «»M, 
inferibe  in  the  greater  circle  ABCG,  <t  polygonomf.  f 
equal  and  even  fides,  which, fb  all  not  touch  the  leffer  circle  DEF. 

THrouah  the  center  Afdraw  the  line  AC,  cutting  the  circle  D  E  F  in  F 

from  whence  raiffi  a  perpermictdar^n and  fo  do  continually, 

‘till  thcavch  /Cbecome  left  then  the  arch  HC, from  /let  fall  the  perpendicular  (»  >•  i* 
IL.  Itis  tnanifeft  that  the  arch  1C  meaiurcsthe  fklc  of  the  («>/<*• l6-4' 

number  of  arches  is  even,  ana  fo  that  the  lu)ien..c  _D££ 

^tn-?oXchb%t  puci  T  T: 3 

F  f  twhcl^fore  /Xc-es  nov  rouch  the  circle  DEF\  much  Ids  do  (>  ) 

Cj”cK?mA  the  other  fide  ,!  ko-lygonon  more  remote  from  the  center. 

w.  w.  to  be  Done.  .  _  r 

Carol.  Obferve  that  J  J<  t :  !''‘’4irc  e  D  *  F ' 
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Two  fphcres  A  B  C  V,  E  F  C  H,  confining  about  tbs  fame  center  D, 
being  given ,  to  infcribc  a  folid  of  many  fides  (or  Poly  ear  on)  in  the 
greater  fpbere  ABCV,  which  jhall  not  touch  the  Jifpcrficics  of  the 
l offer  fphere  EFGH. 

LEt  both  the  fphcres  be  cut  by  a  plane  parting  by  the  center  making  the 
circles  EFGH,  ABCV',  and  the  diameters  AC,  ST  drawn, 
cutting  perpendicularly.  In  the  circle  A  B  C  V,  a  infcribc  the  equilateral 
polygon  PML  N C ,  &c.  not  touching  the  circle  EFGH:  then  draw  the 
diameter  N  a ,  andcrcftDO  perpendicular  to  the  plane  ABC,  by  DO, 
and  by  the  diameters  AC,  N  a. ,  conceive  planes  DOC,  DON  created  , 
(b)  18  1 1  which  (hall  be  b  perpendicular  to  the  circle  A  B  C  V,  and  fo  in  the  fuperficies 

(c)  cor' 33.’  6.  of  the  fphere  make  c  the  quadrants  DOC,  DON.  In  which  let  the  right 
(cl)  4-  i.-  lines  CP,  Pbf,  ifR,  RO,  NS ,  ST ,  Ty,  yO%  d  be  fitted,  equal,  and 

of  equal  multitude  with  C N,  N  L,  gcc.  make  the  fame  conftruOion  in  the 
other  quadrants  0  L,  O  M ,  &c.  and  in  the  whole  fphere.  Then  I  fay  the 
thing  required  is  done. 

From  the  points  T,  S,  to  the  plane  ABCF  draw  the  perpendiculars 
(e)  38.  II.  PX,  SY,  c which  fhall  fall  on  the  feftions  AC ,  N a.  Therefore  becauie 

CO  12.  ax.  both  t  thc  Right-angles  PXC ,  SYN,  e  and  P  CX,  S  NT  infilling  on  h  equal 

T  X  circumferences,  *are  equal,  the  triangles  alto  PCX,  S  NT h  arc  equiangu- 

(k'l  conjlr.  lav.  Wherefore  being  PCK=S  N,  1  alto  is  P  X  —  SY,  1  and  KC  =  YN-1 

(I)  26.  1.  ™  whence  D  X  —  DY\  n  and  therefore  D  X  .  XC  ::  DY  .  Y  N,  "there¬ 

on)  3  ax.  1.  forcrx,  NC  are  parallels-,  but  becaufe  P  X,  SY  arc  equal,  and  fince  be- 
GG  I'^'a  ing  perpendicular  to  thc  lame  plane  ABCy ,  they  are  alfo  v  parallels, 

fp)  6.  1  r.  '*  therefore  Y X,  SP  fhall  be  equal  and  parallels}  1  whence  S  P,  NC ,  are 

(q)  33.  1.  parallel  one  to  the  other-,  and  to  the  5  quadrilateral  NCPS ,  and  by  the 

(r)  9.  12.  rcafon  S  P  GT,  T  ,GR  G ,  as  alto  the  1  triangle  y  RO  arc  fo  many 

CO  7-  1 1  •  planes.  In  like  manner  the  whole  fphere  may  be  (hewn  full  of  fuch  quadri- 

(l0  2’  lu  laterals  and  triangles  -,  wherefore  the  figure  inicribed  is  a  polyedron. 

(u)  11.  n.  From  the  center  D"  draw  DZ,  perpendicular  to  the  plane  NCPS-,  and 
(x)  4.  6.  join  ZN ,  ZC,  ZS,  Z  P.  Becaufe  D  N  .  NCy::  DY  .  Y  X,  thence 

(V)  14.  5.  NC  is  y  J—  rx  ( S  P, )  and  likewife  SP  :  -  7W  ,  and  T  y  R.  And 

XwP'  becaufe  the  angles  DZC,  DZN,  DZS,  DZ ?,  *  arc  right, and  the  Tides 
(hi  .17  i*.  h  DC,  DA7,  PS,  DP,  a  equal,  and  DZ  common,  b  thence  ZC,  Z  iV, 
Cci  Udcfi.  ZS ,  ZP,  are  equal  one  to  the  other  •,  and  confequently  about  the  quadri- 
(d  '  cnrjl'.  lateral  NC  P  S ,  c  a  circle  may  be  deferibed,  in  which  (becaufe  N S,  N C, 
3*  cP,  are  J  equal,  and  iVCc~  S  P)  NC  L  fubtends  more  then  the  quadrant , 
r!  '  V'.  9i.  '  therefore  the  ang.  WZ  C  at  the  ccrter  is  obtufe.  s  Therefore  NCqv~  2 

( -J.’i.’  Z  a  (ZC.qA.-ZNq.)  Let  AT7  he  drawn  perpendicular  to  AC,  there- 
(k)  9  .lx.  1.  fore  fmee  the  angle  A  D  N  (  n  D NC- J-1  DC  AT)  k  is  ohtuie,  the  half  of  it 
( O  5-  t-  d  C  A7,  (hall  be  greater  then  the  half  of  a  right  angle  *,  1  and  fo  that  which 

remains 
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remains  of  the  right  ang.CAk/foall  be  lefs  then  it; "whence /iVcr"/C;  there-  fo)  19*  *• 
fore  N  C  q  (N 1  q-\~IC  q) 0  ~zsi  I N  q\  therefore  IN  cr~  Z  C,  and  con- C°)  47-  *• 
fequently  D  Z  p  cr  D  /,  but  the  point  /  is q  without  the  fphere  E  F  G  H,  and  ^  cor!  19. 1 2 
fo  much  more  the  point  Z.  Wherefore  the  plane  NC  PS,  (whofe r  next  (r)  47.  1. 
point  to  the  center  is  Z )  does  not  touch  the  fpherc  E  F  G  H.  And  if  a  per¬ 
pendicular  D  ch  be  drawn  to  the  plane  S  P  OT,  the  point  ch  ,  and  fo  all’o  the 
plane  S  P  QT  is  yet  further  removed  from  the  center,  which  is  alfo  true  of 
the  other  planes  of  the  polyedron.  Therefore  the  polyedron  0  R  (fP  C  , 

C re.  inlcribed  in  the  greater  fpherc,  docs  not  touch  the  Idler  .W.JV.  to  be  Done. 

Carol. 

Hence  it  follows,  that  if  in  any  other  fphere  a  folid  polyedron,  like  to  the  above - 
faid  folid  polyedron  be  infer  tbed,  the  proportion  of  the  polyedron  in  one  fpherc  to  the 
polyedron  in  the  other  is  triple  of  that  (fthe  diameters  of  the  fpheres. 

For  if  right  lines  be  drawn  from  the  centers  ofthc  fpheres  to  all  the  angles 
of  the  bales  of  the  faid  polyedfons,  then  the  polyedrons  will  be  divided  into 
pyramids  equal  in  number  and  like  ■  whofe  homologous  fides  are  femidiameters 
of  the  fpheres ,  as  appears,  if  the  Idler  of  thele  Spheres  be  conceived  delcribcd 
within  the  greater  about  the  fame  center.  For  the  right-lines  drawn  from  the 
center  of  the  fphere  to  the  angles  of  the  bafes  will  agree  one  to  the  other  by 
real’on  of  the  likenefs  of  the  bales ;  and  fo  will  like  pyramids  be  made.  Where¬ 
fore  fincc  every  pyramid  in  one  fphere,  to  every  pyramid  like  it  in  the  other 
fphere  3  ha’s  proportion  tiiple  to  that  of  the  homologous  Tides,  that  is,  of  the  (a)  cor.  S.  12. 
femidiameters  of  the  fpheres;  and  bas  one  pyramid  is  to  one  pyramid,  foall  fo)  i'^  5* 
the  pyramids,  that  is,  the  folid  polyedron  compofcd  of  thele,  arc  to  all  the 
pyrandds,  that  i  ,  the  folicl  polyedron  compofcd  of  the  others ;  therefore  the 
polyedron  of  one  fphere  foall  have  to  the  polyedron  of  the  other  fpherc,  pro¬ 
portion  triple  of  that  of  the  femidiameters,  c  and  fo  of  the  diameters  of  the  CO  if  f 
fpheres. 

Prop.  XVIII. 

Spheres  BAC,  EDF,  are  in  triple  proportion  one  to  the  other  of 
that  in  which  their  diameters  B  C,  E  F,  are. 

LEt  the  fphere  BZ  C  be  to  the  fphere  G  in  triple  proportion  of  that  of  the 
t  diameter  BC  to  the  diameu ;  EE,  I  lay  G  —  EDF.  For  if  it  be  pofoblc, 
let  G  be  E  DF-,  and  conceive  the  Ipherc  G  conccntrical  with  £  D  F.  In 
the  fphere  EDF 1  inferibe  a  polyedron  not  touching  the  fphere  G,  and  a  like  (a)  17.12. 
polyc-  ’ron  in  the  fphere  BZ  C.  Thcfe  polyedrons b  are  in  triple  proportion  of  fo)  cor. 17. 12. 
the  diameters  BC,EF,c  that  is,  of  the  fphere  BZ  C  to  G.  J  Confcquently 
the  fphere  G  is  greater  then  the  polyedron  inferibed  in  the  fphere  EDF,  the 
part  then  the  whole. 

Again,  if  it  be  poffible,  let  the  fphere  G  be  c~  £DF,  and  as  the  fphere  EDF 
is  to  an-  her  fphere  H,  fo  let  C?  be  to  BZCfthttis,  in  triple  proportion  of  the  ^ .  j>}r 
diameter  EF  to  BC,  therefore  fince  BAC f  cr  H9  we  foall  incur  the  abfurdity  ^  (f  if  f 
of  the  firft  part,  wherefore  rather  the  fphere  G  —  EDF.  W.  W  to  be  Dem 
Coro!.  Hence,  As  one  fphere  is  to  another  fphere,  l’o  is  a  polyedron  deferibod 
in  that  to  a  like  polyedron  delcribcd  in  this. 

T  2 


THE 


THE- 


DOCTRINE 

SURD 

Chap.  I. 

R  E  D  11  C  T  I  0  N. 

Sect.  I. 

To  reduce  a  Rational  quantity  to  the  forme  of  a  Surd ,  which  ft j  all  have 
the  fame  Radical  fiyn  with  any  6'urd  f  refer  ibed. 

fNvolvc  (or  multiply  it  yerfe)  as  often  as  there  are  Units  in  the  Index 
of  the  afligned  power,  and  prefix  it’s  fign. 


The  Doctrine 


Lib.  IV 


ibc  Operatio n  in  Species. 

Reduce  b  to  the  fame  fign  with 
V  (3)»2- 

Reduce  b  —  d  toy1  (2)  ^ — d‘ 

b-d 

■ — bd-^-d* 
b  ’ — bd 

y'  {i)b — 2  bd-\-dz 


The  Operation  in  Numbers. 

Reduce  6  to  the  fign  (?)  1 2. 

6 


V  (3)216 

Reduce  5  to  the  fign  ^  7, 
_S 
V25 


Reduce  the  Numerator  of  this  Fratt-  Rcc|uce  the  Numerator  3  of  this 


ion  — to  the  fign  sj  b  the  De- 


Fraction  -i-  to  the  fign  X  7. 

'  X  7 


Reduce  the  Denominator  (5  <0of  this 

Fraftion  —  to  the  fign  X(3>f 
5  ^ 

the  Numerator. 

X 


Reduce  the  Denominator  7  of  this 
Fraction  to  the  fign  X  (  3  )  4 


the  Numearator, 
7 


V  (3)  125^ 


X(3>343 


Sect.  II. 

T»  reduce  fimple  he  terrene  tl  Surds,  that  is,  filch  as  are  under  different 
radical  fines  to  homogeneals,  or  to  finch  as  may  have  a  common  radical 
fine. 

Divide  the  Indices  of  the  propofed  powers  by  their  greateft  common 
meafure,  multiplying  the  faid  Indices  by  each  others  quotients  crois-vwle, 
and  before  the  Produtt  let  X  with  its  Index  for  the  common  radical  line*, 

then 
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of  SU^DS. 


then  multiply  the  powers  themlelves  alternately  into  the  Species  denomi¬ 
nated  by  each  others  quotient. 


Reduce  X 

a *  and  X  (4)  bz. 

Reduce  X  5 

and 

V  (4)  7* 

2)V^ 

V(4)^s 

OX5 

X  (4)  7 

1 

X  - 

2 

X 

4 

X  (4)  bz 

V(4>.«4 

V  (8)  49 

V($)6  2S 

Sect.  III. 

To  reduce  a  Surd  to  another  more  Simple  vohen  it  may  be  done . 

WHen  the  power  of  a  Surd  quantity,  the  radical  fign  being  omitted, 
can  be  divided  juft  without  any  remainder,by  a  power  which  hath 
a  rational  Root  of  the  fame  kind  with  that  which  is  denoted  by  the  faid 
radical  fign  •  divide  the  Surd  quantity  propofed  by  that  rational  Root,  and 
prefix  this  Root  before  the  Quotient  5  fo  have  you  a  new  Surd  equal  to  thg 
propofed  ,  and  in  more  fimple  terms. 

But  when  a  Square  or  Cube  &c.  by  which  the  divifion  ncceflary  to  fuch 
contraction  is  to  be  performed ,  cannot  be  readily  difeerned ,  firft  fearch 
out  all  the  Divifors  of  the  power  of  the  Surd  quantity  propofed ,  and  then 
fee  whether  any  of  them  be  a  Square  or  Cube  &c.  viz.,  fuch  a  power  as  the 
radical  fign  denotes,  which  if  you  find,  you  may  ufe  intheaforefaid  manner, 
to  free  the  Surd  quantity  in  part  from  the  radical  fine. 


V  48  a*  will  be  reduced  to  a  X  48 
or  24  V  12,  or  4  a*J  3. 

16  44  b  may  be  reduced  to 
4  a  b. 

V  (3 ^cb^r  will  become 

b  V(3)cr. 

1  ^  ^  will  become 


X  72  may  be  reduced  to 

6^2. 

75  may  be  reduced  to 
5  V  3. 

X (3)  72  will  become 
2  V(3)9- 

till  will  become 


V 


Sect.  IV. 
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The  Doctrine 


Lib.  IV. 


Sect.  IV. 

Of  the  Commoner  ability  of  Surds. 

COmmenfurable  Surds  arc  fuch  as  being  reduced  to  their  leaft  terms, 
become  true  figurative  quantities  of  their  kind  }  and  are  therefore  as 
a  rational  quantity  to  a  rational. 


Sect.  V- 

To  try  whether  any  Quantities  propofed  be  commenfurable  or  not. 

Firft,  if  they  be  of  different  kinds,  reduce  them  to  one  kind  ;  then  divide 
them  feverally  by  their  greateft  common  meafure,  and  if  the  quotients 
be  rational  quantities,  the  Surds  propofed  are  commenfurable  •,  but  if  the 
quotients  be  irrational  they  are  incommenfurable. 

If  two  Surd  quantities  be  divided  by  fome  commmon  divifor,  tho  it  be  not 
the  greateft,  yet  if  there  come  forth  rational  quotients,  thofc  Surds  are 
commenfurable. 

If  Surd  Fraftions  be  propofed  that  have  not  a  common  denominator  , 
reduce  them  to  their  fmalleft  common  denominator,  and  then  try  whether 
the  new  Surd  numerators  be  commenfurable  or  not,  for  if  thofe  be  commen¬ 
furable,  the  Surd  Fra&ions  firft  propofed  are  commenfurable. 

But  if  either  the  numerators  or  denominators  of  two  Surd  Frattions,  or 
mixt  numbers  ftanding  Fraction  wife  (the  radical  fign  being  neglettcd)  be 
powers  of  that  kind  which  is  denoted  by  the  radical  fign,  then  they  need 
no  reduction,  but  try  whether  their  numerators  or  denominators  be  com¬ 
menfurable  or  not;  for  if  thefe  be  commenfurable,  the  Surd  Fra&ion  pro¬ 
pofed  fhalibealfo  commenfurable,  as  V  ft  and  \f  if* 


Chap. 


iiliiliililiilllll 


Multiplication  of  Simple  Surds. 

fF  the  quantities  to  be  multiplied  be  of  the  fame  kind,  multiply 
them  one  by  the  other ;  and  to  the  product  praefix  the  common 
1  radical  fign.  But  if  they  be  heterogenial  or  of  different  kinds , 
L  reduce  them  firft  to  one  kind,  and  then  multiply  them. 


Mult.  y'  240 

by  V  is 


^32  V  (3) 7  f 

1/43  V(3)t 

•^1536  V (3)  5 1 


V  (4)  1  s 
^(4)7 


MVrt  lth,usSV(6)$l2  V9  V(3)32 

by  V(3)4S  ?i/(6)i6  -y/ Cs )  27  2 

Produ<^ _ a/  (6)8192  ^(6)531441  ^(3)256 

2.  When  a  Surd  is  to  be  multiplied  by  a  rational  quantity,  it  will  be 
fometimes  convenient  only  to  cor.nex  them  together,  or  prefix  the  rati¬ 
onal  quantity  to  the  left  hand  of  the  Surd.  As  to  multiply  ^27  by  6  the 
product  will  be  6  </  27,  fo  12  multiplied  by  (3)  5,  the  produtt  will  be 
i2V(3)S  Chr. 

3.  When  two  rational  quantities  are  thus  prefixt  to  two  Surds  of  the 

fame  kind ,  multiply  the  rational  part  by  the  rational ,  and  the  Surd  by 
the  Surd  ,  which  produfts  joined  together ,  is  the  produft  required.  As  to 
multiply  6  f  (3)7  by  5  V  ( 3)  3  the  produft  will  be  30  V  (3)  2 1 ,  and  V 
(4)  6  multiplied  by  3  (4)  7  will  make  3  V  (4)  42-,  5^2  multiplied  by 

4  a/ 5  makes  20  V  10. 

4.  When  any  Surd  is  to  be  multiplied  in  itfelf  according  to  the  index  of 
its  own  power,  caft  away  the  radical  fign  ,  and  take  the  quantity  remaining 
for  the  product,  which  in  this  cafe  will  be  always  rational.  As  the  Square 
i°  o  n  wiH  be  1 1 ,  the  Cube  of  ^  (3)  1 7,  will  be  1 7.  Alfo  2  ^3  multiplied 
by  o  V  3  makes  48,  and  3  f  5  multiplied  by  2  ^5  makes  30  ere. 

V  2  5.  If 


5.  If  a  Surd  whofe  index  is  a  Compound  number  ,  be  to  be  multiplied 
in  it  l'clf  according  to  the  index  of  either  of  the  compounding  Species  \ 
the  root  of  the  other  Species  {hall  only  be  prefixt  to  the  fpecial  quan¬ 


tity. 


As  to  Square  V  (4)  12,  the  produft  will  be  V  12,  fo  the  Square  of 
V  (6)  15  will  be  VC3)  biquadrat  of  V  V  will  be  25,  the  Cube 

oi  y  (6)  64,  will  be  V  64  or  8  &c. 


Chap.  III. 

Divijion  of  Simple  Surds. 


IF  the  Surds  be  of  the  fame  kind  divide  one  by  the  other,  and  to  the 
quotient  prefix  the  common  radical  fign  ,  which  new  root  is  the 
quotient  fought,  but  if  they  be  not  of  the  fame  kind  firft reduce 
them,  and  then  divide. 


Divide 

V  57 6 

V  256 

VC+)  35 

9 

by 

V9 

V8 

V  (4)  5 

V  (3)  21 

Quot. 

64  or  8 

V32 

V(4)7 

1/(3)  or  V  (3)34  9 

Divide 

</b 

V  abdg 

bl 

by 

a 

V  ab 

l 

Quot. 

b 

**  a 

A 

2.  When  a  rational  quantity  is  to  be  divided  by  its  Square  Root  ,  the 
Root  will  be  the  quotient.  As  ab ,  divided  by  ab  the  quotient  will  be 
j  ab,  and  50  divided  by  V  5°  the  quotient  will  be  V  50,  &c. 

3.  When  a  Surd  with  a  prefixt  rational  quantity  is  to  be  divided  by  the 

fame  Surd,  the  quotient  will  be  the  faid  prefixt  rational  quantity.  As  5  7 

divided  by  V  7  gives  5  f°*  the  quotient,  or  5  V  7  divided  by  5  will  give  V  7 
in  the  quotient,  &c 

4.  When  the  Dividend  and  Divifor,  are  two  rational  quantities  prefixed 
feverally  to  one  common  Surd  ;  divide  the  rational  part  of  the  Dividend  by 
the  rational  part  of  the  Divifor,  and  the  quotient  fought  is  produced  thereby. 
As  8  V  5  divided  by  2  V  5  the  quotient  will  be  4:  alfo  8  ^  (3)  7  divided 
by  4  V  (3)  7  gives  2  in  the  quotient. 


<5.  When 


f6 


The  Do  cttiHi 


Lib.  IV. 


5,  When  the  Dividend  and  Divifor  are  two  rational  quantities  prefixt 
to  two  unequal  Surds,  divide  the  rational  part  of  the  ujvidend  by  the 
rational  part  of  the  Divifor,  and  the  Surd  part  by  the  Surd  part,  which 
two  quotients  connexed  together  make  the  quotient  defired.  As  4  y  13 
divided  by  2  y26,  the  quotient  will  be  2  Vit  or  ~  V  i-  So  4  V  .30 
divided  by  2  y  10  the  quotient  will  be  1^3-  Alfo  5  y  (3)  20  divided 
by  3  y  (3)  4  the  quotient  will  be  3  y  (3)  5,  and  5  y  B  divided  by  y  8 
gives  5  in  the  quotient,  cv. 


C  HAP. 


of  SU^DS. 


>57 


Chap.  IV. 

Addition  and  Subtraclion  of  Surds,  both  Simple 
and  Compound. 


i.l  F  the  Surds propofed  be  not  of  one  kind,  reduce  them  to  one  kind  ; 
H  and  then  if  they  becommenfurable  multiply  the  Sum  of  the  rational 
9  quantities  by  the  common  mealure ,  and  the  produft  (hall  be  the 
JL  Sum  of  the  Surds  propofed  •,  or  multiply  the  difference  of  the.  ra¬ 
tional  parts  by  the  common  meafurc ,  and  the  produft  fhall  he  the  difference 
of  the  Surds  propofed  •,  or  inftcad  of  multiplying ,  fubjoyn  the  rational  part, 
to  the  Sum  or  difference  of  the  rational  parts, 

Example  in  Species.  Examples  in  Ntmibers, 

Admit  y  8t>a  to  be  added  to  -^32  Admits  8  and  V  32  to  be  added, 
their  greateft  common  meafurc  their  great-eft  common  meafure  is  V  8, 
will  be  y  8,  by  which  they’!  be  re-  by  which  they’l  be  brought  to  V  1 
duccd  to  their  leaft  terms  y  1  b*  and  and  v4  or  1  and  4  whofe  Sum  is  5  and 

V  4  ,  that  is  1  b  and  2  b  whofe  Sum  difference  3  ,  which  Squared  make 
3  6  Squared,  makes  9  b*  and  multiply-  25  and  9,  and  being  multiplied  by 
edbyV  8  the  common  mealure  makes  y  8  the  common  meafurc,  makes 

V  72  b 2  the  Sum  of  the  two  given  y  200  the  Sum,orV72  the  difference, 

Surds.  But  if  we  take  1  b  from  2  b  which  may  ftand  otherwife  thus  5  y  8 
the  remains  1  b  Squared  is  b 2  which  theSum,  3  y  8  the  difference, 
multiplyed  by  y  8  the  greateft  com-  To  add  y  (3)  8  1  to  y  (3)  192  , 
mon  meafure  makes  y  8  b*  the  dif-  their  greateft  common  meafurc  is  y  3, 
fercnce  of  the  given  Surds,  which  and  they  in  their  leaft  terms  y(  3)  27 
may  otherwife  be  expreffed  thus  ac-  and  y  f 3)  64,  that  is,  3,  and  4,  the 
cording  to  the  latter  claufe  of  the  Sum  whereof  is  7  and  cliff.  1,  '  hich 
rule,  3  the  Sum,  y  8  the  .  being  cubed  make  343  and  «  ,  \ 

difference.  thefe  multiplied  in  ^  (0  .  i-m: 

mon  mealure  make  <  ( D 1 ; :  o  tor  ihr 
Sum,  and  y  (3)  3  the  dineveiire.  or 
thus  7  v  (3  ;  3  the  Sum.  and  ;  ,/  ;  ' 
i  3  the  difference. 


The  Doctrine 


Lib.  IV. 


2  But  if  the  quantities  to  be  added  or  lubtrafted  be  incommcnfurable , 
add  and  fubtraft  them  by  the  fines  and  -  •,  whence  arife  Surds  Binomial 
and  refidual.  Thus  V  6  and  V  7  their  Suni  ls  V  6  4~  V  7>  and  difference 

V  l  .Incommenlurable  Square  roots  may  be  added  or  fubtrafted  thus ,  To 
the  Sum  of  the  Squares  of  the  given  Surds,  add  their  double  reftangle,  or 
fubtraft  the  laid  double  reftanglc  fronuhe  Sum  of  the  Squares,  the  Square 
root  of  the  Sum  or  remainder  is  the  Sum  or  difference  of  the  Surds  pro- 

P°Asto  find  the  Sum  and  difference  of  V  14-  and  y ’12,  their  Squares  are  14 
'  and  t  2  whole  Sum  is  26,  and  the  double  reftangle  of  y  i4gndj/i2is  W168, 
and  confequentlyV*.  26+2  V  168:  is  the  Sum,  and  V :  26  -  V  168  :  the 

dl  4^  When  two  commcnfurable Surds  propofed  are  Fraftions,  or  mixt  quan¬ 
tities  if  they  have  not  a  common  denominator ,  reduce  them  to  a  common 
denominator  in  the  leaft  terms  *  then  to  find  out  the  rational  parts,  divide 
only  the  two  new  Numerators  feverally  by  their  greateft  common  meafure  , 
and  proceed  as  before.  As  to  find  the  Sum  or  difference  of  y  T  and  Vf , 
reduced  to  a  common  denominator  they  will  be  V  ft  a«d  V  h  which  divided 
by  their  common  meafure  brings  them  to  V  and  V  7  f  or  6^7  and 
5  V  whofe  Sum  is  11V77  and  their  difference  iv'??- 

Examples  in  Compound  Surds. 


V4-4-8 

S-W32 

6  4"1  “J  18 

^1924-3 

V  5-1-7 

4+-V8 

5  -  V  8 

V  7  S  —  3 

Sum 

*/$-\-i7 

9-1-6  V  2 

11-I-5V2 

1  3  a/  3 

Diff 

3  —  V  5 

I-|— 2  2 

1 4—  V  2 

3  V  3  4-6 

15-2V2 

7+  V2 

y'  242  —  12- 

nVz-\-</75 

-V  50  4-1 

8  V  3-MV3 

Sum 

22-V2 

6y^2  —  4 

I  lV2.-l~2I\/3 

Diff. 

8-3  V2 

16  V  2  —  20 

I  I-v/2 — 1 1  a/3 

C Multiplication  of  Compound  Surds. 
Obferve  the  fame  method  ufed  in  rational  quantities, 


Multiplicand 

Multiplior 

Produft 


b  J  b'—aa 

_ _ J± 

5  bx\!b* — 5  alb 


4  +  V7 

_ 3_ 

i2-\-J63 


If  a  Binomial  be  to  be  multiplied  by  its  correfpondent  Refidual,  take  the 
difference  of  the  Squares  of  the  Parts  for  the  Produft  3  for  x  4—  c 
produceth  a1 — e\ 

Involution  in  Binomial  and  Refiduals ,  is  more  eafily  performed  by  the 
Table  of  Powers ,  thus : 

Becaufc  e  &  2 -=.a%-\-  2 :  Therefore  to  2  any  Binomial, take 

the  Squares  of  the  Parts,  and  twice  their  Produft. 

And  to  <§►*  2  any  Refidual ,  from  the  Sum  of  the  Squares  of  the  Parts, 
fubtraft  a  double  Reftangle  becaufc  a — e  x  4— lae-)-**. 

Thus  may  any  Binomial ,  Trinomial,  or  Quadrinomial,  &c.  be  involved 
as  often  as  you  pleafe,  by  obferyingthe  refult  of  fo  many  rational  Nomes  fo 
often  involved. 

Thus  the  Square  of  3-4V  6  is  1 5  -j-  6  6 ;  the  Square  of  a-j-  b  is 

ns‘-\~b-p-24  \/'b  ,  the  Square  of  3  is  1 5—  6f6 ;  of  V74V4  is  1 1  4-2v'i8 ; 
of  5-hV3  is  284-1 0^/3 •*,  and  of  4. — ^7  is  23  —8^7  •,  and  the  Cube  of 
is  74+2iv'sHr*Sv^7* 


Reduction  necejfary  to  precede  DiYtJton. 


IF  a  Binomial,  confining  of  two  Simple  Square  Roots,  6r  of  one  Square 
Root  and  a  Rational  Quantity  >  be  multiplied  by  its  correipondcnt 
Refidual,  the  Produft  will  be  a  Rational  Quantity. 

If  a  Binomial,  cobfifting  of  two  Biquadratic  Simple  Roots,  or  of one 
Biquadratic  Root  and-a  Rational  Quantity ,  be  multiplied  by  its  cor- 
refpondent  Refidual,  the  Brodufit  wiU  be  a  Refidual ,  confiding  of  two 
Square  Roots,  or  of  one  Square  Remand  a  Rational  Quantity ,  which 
being  multiplied  by  its  Binomial,  as  above,  produceth  a  Rational  Quantity. 

If  a  Trinomial,  confiding  of  three  Simple  Square  Roots,  be  multiplied 
by  the  fame  Trinomial ,  having  one  of  its  Signs  changed,  the  Produft  will 
be  either  a  Binomial  or  Refidual,  which  being  multiplied  by  its  correfpon- 
dent  Refidual  or  Binomial,  produceth  a  Quantity  wholly  Rational. 

If  a  Quadrinomial ,  confiding  of  four  Simple  Square  Roots ,  be  multi¬ 
plied  by  the  fame  Quadrinomial ,  with  two  Signs  changed,  the  ProduT 
will  be  a  Trinomial ,  which  may  (  by  the  Parag.  above)  be  reduced  to  a 
Binomial,  and  that  to  a  Quantity  entirely  Rational. 

When  a  Binomial  or  Refidual,  confiding  of  two  Simple  Cubic  or  Biqua¬ 
dratic  R.oots,  &c.  or  of  one  Cubic  or  Biquadratic  Root,  es  c.  and  a  Rational 


Quantity,  ispropofed  for  a  divifor  •,  find  fo  many  continual  Proportionals 
in  the  proportion  of  the  Parts  of  the  Binomial  or  Refidual  propofed,  as  there 
he  Unites  in  the  Index  of  the  Radical  Sign,  and  lucli  whole  Radical  Signmay 
be  the  lame  with  that  of  the  parts  of  the  Binomial  or  Refidual,  hut  conjoyned 
in  the  Binomial  by  and  in  the  Proportionals  by  — j—  and  —  alternately;  or 


contrarily,  in  the  Proportionals  by  -|  ,  and  in  the  Rcficlua!  by  -J-  and  —  ; 
the  Product  or  the  faki  Proportionals  fo  connexed  multiplied  in  the  Binomial 
or  Refidual,  will  be  a  Quantity  entirely  Rational. 


Lib.  IV.  of  S  U  \  D  S.  TdT 

After  the  fame  manner  may  a  Binomial  or  Refidual ,  having  5  or  6,  c rc. 
for  the  Index  of  the  common  Radical  Sign  of  the  Roots,  be  reduced  to  a 
Quantity  entirely  Rational.  And  note,  that  when  the  Roots  arc  of  diffe¬ 
rent  kinds,  they  miift  firft  be  reduced  to  a  common  Radical  Sign. 

If  the  Divifor  be  a  Simple  Quantity ,  divide  each  part- of  the  Dividend 
by  the  Divifor,  (  according  to  the  Directions  in  Divifion  of  Simple  Species ) 
and  connex  thofe  particular  Produ&s  together  by  their  Signs :  But  if  the 
Divifor  be  a  Binomial ,  Trinomial,  or  Quadrinomial ,  &c.  of  fuchkindas 
before  is  fpecified,  reduce  the  given  Divifor  to  a  new  Divifor  that  may  be  a 
Simple  Rational  Quantity.  Reduce  alfo  the  given  Dividend  to  a  new  Divi¬ 
dend,  by  multiplying  the  former  by  the  fame  Quantities  that  were  Multipli- 
cators,  in  reducing  the  given  Divifor  to  a  Rational  Quantity  •,  then  divide 
the  new  Dividend  by  the  new  Divifor.  But  when  the  Divifor  cannot  be 
reduced  to  a  Simple  Rational  Quantity,  fet  the  Dividend  as  a  Numerator 
over  the  Divifor  as  a  Denominator. 


Thus  1  2  -j“'  -v7  6  3  divided  by  3,  the  Quotient  is  4-]-  V7;  and  8 —  V  12 
divided  by  2,  the  Quotient  is  4  — V  3  ;  V  21  -J-V  1 S  divided  by  V  3,  the 
Quotient  is  V7’|"V5  j  Vs6H"V24  divided  by  V6,  the  Quotient  is 
andV(3)28—V(3) 1 4  divided  by  VC  3)y>  the  Quotient  is  VC3J4— V(3)2« 
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8  03  18 
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_57  28o_o6  2S0  06  280  1 ,  280  ,6  280  2,280  26  >80  30 

0928I  2%  iltl'z  ^8  SI I  ST 

_272|5Jhj  285_4_,  285 _4S  285  56  286^03  286  1 1  lie  °9 

3 2  286  4/  286  47  2$6  55  187  o'*  2 87  t  i  7Q-  To  o 

38287  54287  54283  lUd  uih  \'9ih 

^8^0  06 -f9  °S289  09239  ,?289  56289  45 

482,0  06290  06290  15290  25290  34290  44290  54 

J.329,  »  29,  n  29,^2 29, ^4^4,  £2j|  £ 

o!^  !8292  18292  29292  39  292  50293  00293  11 
3-93  4293  24293  35293  46293  5729408294  19 

0829+  30294  30  29+  4,294  52  295  042,5  ,529,  I? 
>3  295  35295  35295  47295  58296  ,0296  J  Zl  3 

_-7  29630  296  40296  53  297 _o4297  j 6  297  2 9  207  42 

22^o8  till  4<"97  58298  '^98T,  298T6l?8To 

25-98  50  298  50299  03299  ,6299  29299  4,299  - 

2929 9.  55  299  55  300  08300  22  300  35300  49  ,0?  c4 

5  300  59  300  5930,  ,330,  2030,  ;  o,  55  02  ,t 

6  jo,  03  ,02  03 302  , 8  302  32 ,02  47  03  lllol  6 

19  302  0-  303  Q7  ,0,  _g£j£J3T  303  52  ,oI  ,  \l 
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e m  D.  M.  D. 
o  302  12  joi 

1  303  14  303 

2  304  16 304 

3  3©5  305 

4  306_2(  306 

5  307  22  307 

6  308  24  308 

7  3C9  25  309 

8  310  it  310 
_9  31  r  3  1 1 

10312  28  3  12 

11  313  28  313 

12  314  29314 

13  315  2S 315 

14  316 _29 3 16 

15  3 17  29  317 

16  318  29  3  18 

17  319  2.8  3  1 9 

18  320  27  320 

19  321  27  32J 

20  322  26  322 

21  323  25  323 

22  324  23  3H 

23  325  22325 

24  326  20  325 

25  327  18:326 

26  3  28  16  327 

27  329  T4'3  2S 

28  330  1 1 '3  29 
: 2-9  331  09  330 

30  332  06331 


_  _ _ 3 _  4  1  ;  6  1  7  I  8  .  9 

M.  D.  M.  D.  M  D.  M.  D.  M.  D.  M.  D.  M.  D.  M  D.  M. 
58301  45301  31301  18301  05  300  53320  42300  28300  16 

0:302  4-302  33302  19302  06301  53301  40301  28301  15 

02303  48303  34303  20303.06302  53302  40302  27302  14 
03304  5C  304  35304^21304  07303-53303  39  303  26303  13 
_o_S  305  5 1  305  36  305  22  305  07  304-53  304  39  304 _2_5  304  12 
07306  52306  36306  22 306  07 305  52 305  38305  24305  10 

08307  5.3307  37307  22307  07306  52306  37306  23305  09 

09308  54308  37308  22  308’  07  307  51307  36307  22307  07 

10309  54309  37309.22309  06  3°8  50308  35308  20308  05 
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15  346  12  345 
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_2_  _4_ _ 5 _ 6 _ 7 _  8  9 
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_53  3 55_  1?  2 55 HI  ^56  05  3j6 
48  356  12  356  36 357  00357 
43  357  07  3  57  3  i  Z57  55  H8 
38  358  02  358  26  ^58  5c  3^9 

33  358  57  *59  2i  359  45  o 

28  359  52  o  16  o  40  1 

2  3  O  A-  O  1  1  f  -i  e  t 


□  _6_  7 _  8  9 

M.  P.  M.  IX  M_  D.  M. 

55  334  18  3  54  +1  335  ^^5~7 
53  3  3  5  16335  39  336  03336  26 
51 336  14  3  36  37  337  01  337  25 

49337  I2  537  35  331  59  338  23 

_47  3 38  10  338 JJ2  338  57  3  39_2_i 
44339  °8  339  3  1  339  55  3+0  18 

4-  34^  05  340  2S  340  52  j4i  16 

38341  02341  25  34J  4'  342  13 
35  341  59  342  22  342  +r 343  10 

_3_2  3Jf  j6  343 _  1;  343  43  34f  07 
29  3+3  5354+  1 6  344  40*345  041 

2 5  3+4  49  345  13  345  3“  3+6  01 

21  345  45  0  S+6  3  3  346  58 

10  346  42:34'’  °6  3  47  30347  54 

_i!  li:  j8,li8_°2  348  26  348  50 
103+8  3+3+8  58  349  22  3|p  46 
06349  30349  5^350  18350  42 
o:  ^50  26  350  5-  M'i  H  351  38 

5-  551  21  351  45  352  09  352  33 

_53  ]±ZJJ  3  52  H1  ?_53_Oj  HH9 
49  353  l  3  353  37  354  Oi  354  24 
43  3  54  08  354  32  554  56  555  2c 
3:  355  °3  355  27355  51  356  15 
39  >55  58356  22  356  46  3)7  ic 
_29  356  5?  3J7_H  157 _4.]  358  06 
29  3  57  4C  358  12358  3 6 359  01 
JS  358  43  3  59  °7  5  59  3  1  3)9  56 
14  359  39  o  02  o  26  o  52 

°c  03;  o  57  1  22  1  4- 

I  2§  I  52  2  17  2  42 

—  ”V24-.‘”  -  - 
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7  66209:  683761  70682,  73149 

!  26 

i  <?p-i-27; 

6420c 

66244'  68413!  70722!  7 3 1 9 1 

1  27 

60457  62  295 

6423 

■V  66279  6845c  70762;  73234 

1  28 

1 

|  60387'  62:2* 

642,4 

5  66314  68487}  7c8oi!  75277 

i  M 

|  60517!  6235  c 

|  64299  66350  685251  70841!  73320! 

meridional  tarts. 


L‘  >7°  7*  |  72  73  74  j  75  7<> 

Mm.  Aim.  M!Q  ,  [  Min.  Mm. 

•30  60547  6*390  64332  66385  ^68362 '-70881  ^73362' 

•31  60577  ^H22  64366  66420  6860.Q  70921  73405 

32  60607  62453  64399  66455  68637-  7°?6i  73448 

3-?  60637  52485  54432  55491  ■  5857.5!  71001  73491 

_jL  _5o557 _l2_5j7|^53-455 665  2 6  ,,6871^  71041  73534 

-3)  60697  62548  64499!  66561  • 68750  71082  72577 

36  50727  52580  64533,  55597  ■  58787  71122  73520 

37  60757  62512  54555  5553-2  58825  71162  73554 

38  50788  52544  64500  55558-58853  7*202  73707 

39  5o8i8  52575  ^4633  ^65^03  68901  71243!  73750 

40  50848  52707  54557  55739  689^8 ?~7i28j ~73794 

41  50878  52739  64700  66774  68976I  71323  73837 

42  60908  62771  64734  66810  69014!  71364  73880 

43  50939  52803  54768  56845  69052!  71404  73924 

44  60969  62835  64801  66881  69090;  71445  73968 

45  60999  62866  64835  669 1 7  ~59iT8 j~7i486 ~ 7401T 

46  61030  6289S  64869  66953  69166  71526  74055 

47  6ro6o  62930  64903  66989  69204’  71567  74099 

48  61091  62962  64956  67024  69242  71608  74142 

4P  61121  62994  64970^67060  69281,  71649  74186 

50  61151  63027  65004  67E96  69319,  71690  74230 

51  61182  63059  65038  67132  69357!  71730  72274 

52  61212  63091  65072  67168  69395  71771  74518 

53  61243  63123  65106  67*204  694341  71812  74562 

_  6l274  65 1 5 5  65140 ^67240  69472  71853  74406 

55  61304  63187  65174  67276  695T7  "71895 '-7445^ 

56  61535  63220  65208  67312  69549  71936  74495 

'  57  ^1565  63252  65242  67349  69588  71977  74539 

58  61396  63284  65276  67385  69626  72018  74583 

-59  61427  63317!  65310  67421  69665  72059  74628 


M 


ro  I  irs  vo  r-oo  0\l  O  H  rt  fr»^| 


L,  77 


Min.  j  Min.  |  Mm. 

74672'.  77446  80457 
74"i7|  774^4  8o-5io 
74761I  7754*4  80561 
74806',  77  5  pci  80615 


7485O  77639)  80668 

748951  77687  80720 
74940;  77735  80773 
74985  77784  80826 
75029.  77832  80879 
75074*  77881  80932  _ 

75119/  7793P  ?°935 
75164  77978  81038 
75209  78027  81092 
75254  78076  81145 
75300  78125  81198 

75345  78174  81252 
75390  78223  81306 
75436  78272  81359 
7548*1  78322  81413 
75527  78371  _ 

I  7557*  78420  81521 
75618  78470  81575 
75663  78519  81629 
75709  78569  81683 
75755  78619  81737 

75801  78668  81792 
75847  78718  81846 
75893  78768  81901 
75939  78818  81955 
75985  78868  82010 


Min.  Min,  Min. 

83753  87391  9145 
83810  87455  9152 

83868  875152  9159 
83926  87583  9167 
83983  87648  9174 


84626  88363 
84686  88428 
84745  88494 

84804  88560 
84863  88626 

84923  88693 
84982  88759 
85042  88826 
85102  88892 
85162  88959 

85222  89026 
85282  89093 
85342  89160 
85402  89227 
85462}  89295! 


MERIDIONAL  tarts. 


L'  77  '78  j  7 9  80  81  83  83 

jfeT  ~Mm.  7^T\ ~MmT 


7603 1 
76077 
76133 
76J70 
76116 

76363! 

76309 

76356 

76403 

76449 


78918 
78968: 
790  tpj 
79069 
79119' 


89362 

894o° 

89498 

89566 

89634I 

89702! 

89771! 

89839 

89908 

89977 


93681] 

93758 

9  83s 
93912 
93989 

S?4a56 
94H4 
942  21 

9437S  : 


794*4 
!  79475 

79526 

79577 

79628| 

7968o[ 

79731 

79782 

79834 

79885 


86135 
86 1 96 
86258 
863  20 
86382 

86445 
86507 
86569 
86632 
8669  5[ 


!  94849  99963 
94929  100055 
95008  100148, 
95088  100240 
95 168  100333 

95248  100426 
95329  100519 
:  9)409  IOO6I3 
95489  IOO7O6 
95570  100800 

95651  100894 
95732  100989 
95814  101084 
95895  101179 
95977  10x^274! 


A  T  A  B  L 


Mm.  Min. 


ioi37°, 

101466 

101562 

101658 

IQI754 

101851 

101948 

102046 

102144 

102242 


107647 

107762! 

107877 

107993 

108109 

108225 

108342 

108459 

108577 

108696 


115326 
1 1 5470 
115614 
1 1 575 9 
H5905 

1 16050 
1 161 98 
116345 
116493 
I 16641 


\— 

102340 

108814 

i 16791 

i  11 

102438 

108933 

1 1 6940 

i  12 

102537 

109052 

1 1 7091 

1 13 

102636 

109172 

1 17242 

i4 

102735] 

109291 

117394 

15 

101835 

109412 

1 17547 

16 

102935 

109533 

1 17700 
117854 

17 

103035 

109655 

;  18 

103136 

109777 

118009 

19 

103237 

109899 

118164 

20 

103338 

I  1-002  2 

11832c 

2.1 

10344c 

I IOI45 

1 1 8476 

22 

103541 

I 10269 

1  11-8634 

-3 

103643 

110393 

118792 

_24_ 

103745 

iio5*7 

118951 

25 

103848 

1 10642 

1 191 10 

26 

103951 

11076? 

119271] 

27 

104054 

1 10893 

1 1943  M 

28 

!  104158 

1 1 1 02c 

)  II9594! 

29 

i  104262 

ii 1 14^ 

;  1197561 

125223  ; 
i254i4  : 
125607 
125800 

125995 

126191 

126389 

126586 

126786 

126986 

127188 
127391 
127595 
1 27800 
128007 

128215 
128425 
128635 
128847 
1 29060 

129274 

129489 

129706 

129925 
*30*44 
1 30366 
130588 
130812 

131038 

131265 


139166 

139454 

139744 

140037 

*4°332 
140630 
140930 
i4i333 
*4* )39 
<4rS47 
I42I58 
M2472 

142789 
143109 
1 43 43 2 

143758 
144087 
1 444 1 9 
144754 
145093 

H5435 

145781 

146130 

1 4648 3 

146839 

1471 99 
147563 
147930 
148302 
148678 


162998 

163575 

164163 

164761 

*6537° 

165949 

166620 

167262 

167917 

168585 

169265 

169906 

170669 

171303 

172132 

172887 

173660 

174450 

175259 

176087 

176936 

177S07 

178699 

179616 

180558 

181526 

182523 

183549 

184607 

185698* 


meridional  tarts. 


L. 

84 

85 

86  j 

87 

88 

89  | 

1 

UM. 

Min. 

Min. 

Min.  | 

Min. 

Min. 

Min.  ! 

3° 

3 1 

32 

33 

34 

-  104366 
134471 
104575 
104680 
104785 

n  1274 
j  1 1 1401 

1 1 15  29 

1 1 1658 

1 1 1787 

1 19920’ 
1  20084] 
1  20249' 
120415 
120582 

l3H93 

151725 

151955 

132188 

'52423 

149058 

*42442 

149830 
150223 
15062 1 

186825 

187991 

189197 

190447 

191744 

35 

36 

37 
33 

39 

104891 
104997 
105104 
1 05  2 1 1 
105318 

1 1 1917 

1 1 2  047 

1 12  177 

1 1 2309 

1 12440 

120749 

120917 

121086 

121256 

121427 

1326)9 

132897 

i33'57 

133378 

133621 

151023 

151430 

151842 
152258 
1  5  2680 

193092  j 
*94495  j 
195958; 
1 97486 ! 
199085! 

4° 

41 

42 

43 

44 

105426 

*0)533 

105641 

105749 

105858 

112572 

1 12705 
112838 

1 1 297 1 

1 13 106 

121599 

1 2 177 1 
121944 
122118 
1 22293 

1 3  3866 
134112: 

134361 
13461 1 
134863 

155107 

15314° 

153978 

154421 

154870 

20075  2 ; 
202525 ; 
204383 1 
206348 j 
20843  r ! 

45 

46- 

47 

48 

105967 

106077 

106187 

106297 

106408 

1 13240 
113376 
113511 

1 1 3  648 
**3734 

I  22469 
122646 
122824 
123002 
123182 

I35II6, 

!35372 

135650 

135889 

156151 

155526 

155787 

156255 

156730 

157210 

200649 1 
213020! 
215566! 
2 1 S3 17 
221306 

50 

51 

52 

53 

54 

1065 19 
106630 
106741 
106853 
106965 

113922 
1 14060 
114198 
**4337 
i*4477 

*23363 

I23544 

123727 

123910 

124095 

156414 
136680 
1 56947 

137217 

I374SO 

|  157698 

'  158193 

|  158695 
j  159204 
.159721 

224580 
228199 
232243 
236829 
242 1 18 

55 

56 

57 

58 

59 

1  107077 
107191 
107304 
107418 
107533 

114617 
114758 
.  114899 
!  1 1 5  04 1 
115183 

1 24280 
1:4467 
124655 
1 24842 
125031 

137763 
138039 
13S3*7 
138)98 
1 3 888 t 

j  160246 
;  160779 

I6I32C 

T6l^7C 

l6’429 

24S369; 
256008] 
2  6  5  8  2  9 
279580 
303643 

A 


TABLE 

OF  THE 

Miles  of  Eaft  and  VV eft ,  anfrvering  to 
the  Degrees  of  Longitude  in  the  Fourth 
Rumb. ' 


Miks 

.  Eaft#  LOngitud. 
Weft. 


Miles  j 

Latitude.  \EaftJ  Loagitui. 

_ _  ml*  1 _ 


Miles  | 

Latitude.  E.iftJ  Longitude 

We't.  | 


S+C  9  02 


5~°  9  32 

580  9  42 

J>9_0  52 

6©o  1  o  03 

6  lo 10  1  $ 

610  10  23 

63:  10  3$ 

640  10  44 

650  10  54 

6  So  1 1  04J 

670  ri  14 
680  1 1  24* 

69211  34 

700  1 1  44 

-  10 1  1  55 

72012  05 

73012  15 

7+°  12  26 
730,12  36 

76012  46 

77  p| 1 2  56. 

780  1 3  07 

790  13  1 7 

80013  27 

810  13  38 

820 13  48 

_^3o  n _ 58 

840 14  08 

l  8^014  18 

I  860 14  29 

!  870(14  39 

^74  49 

\  890I1  5  .  GO 


lol  91015  21 

2 or  9^0!  1 5  31 
3h  933,15 
40940*5  51 

50  95016  o- 
oj  96ojx6  12 
10  97016  23 

20  98o|i6  33 

50  990 16  44 

40  iooo|i6  5 s 
50  1010.17  03 

O  I  o  2  oj  1 7  I-i 

ic  1030  17  25 

20  10  40  I  7  36 

30105017  47 

40  u  60  1 7  57 

__5_  [070  1 8^  ^08 
c 1080  18  ‘  v8 
10 1090  1 8  29 

20  1 1 OO  !  8  39 

30  1 1  ic  18  49 

4  -  1 1 2  19  co 

50  _ 10 

c  r  14  9  2  1 

10  1 1 50  19  31 

20  1 160  1 9  42 
30  1 170  19  55 

40  1 182  20  04 
_50I_I90  20_  14 
c 120  20  25 

IO  I2IC  204  35 

2z  1  220  20  46 
30123020  57 

40  1240  21  07 

5O  1250  21  18 


O  I  230  21 
10  127-.  11 
20  1  280  if 
30  I29.  22 
40  130-  22 
5c  l_3  IQ  2 1 

cJ  I  3  2^  22 

io|i330  22 
20  I34O  22 
3^j  1  3)0  13 

4^1360  >3 

A°ll112  -_L 

o'  i  ;8o  23 
ioJ1  39°  23 
20  140c  25 


3c  141024 
4c  1420  24 

■  _!£!+!?  2_±_ 
.0144c  24 
104450  24 
20^460  25 
30147025 
40^480  25 
25_ 
o' 1500  2  5 
10  1  510  26 
20  i  52026 
30!  1  5  3  o  26 
40 1540  26 
501 1 550  26 
01 56026 
1  o'1 57027 

20(I  580  27 
3O.I59027 
40  I600I27 
5CI1610I27 


Table 


Latitude 

mes 

;VejL 

Longitude 

latitude.  : 

O.  M 

O.  M 

D.  M. 

2  7  - 

162c 

-8  ~ c 3 

3;3  o'j 

2 1  I: 

163c 

1-8  14 
1,0 

A 

I  27  4:  166 .  4 

j  2-_  ^50;  1JS7C  28 _ 59 

U  i  c  i63c  2  >  11 

i 28  IC  169c  29  22 

2S  20 I7OC  29  34 

28  30  17  IC  29  46 

28  40  1 7  2 :  2  9  5  - 

28  5:1730  30  co 

2 9  c  I74C|50  19 

29  10  1  750,30  3  1 

29  2oi-6oj30  43 

29  3:  17-030  54 

29  401780*31  <25 

29  50  i79p  3  i_ _ U 

30  c  i8®o  3 1  2^ 

30  ic  18  10  3 1  4c 

30  20182031  51 

30  3c  i^3C  32,  05 

30  4c 184032  15 

30  _ 1850  32 _ 26 

31  Ci86C32  38 

3  1  1 0  1S-0  32  49 

3 1  zc  1880  33  co 
3 1  3c  189c  33  12 

31  4C  I9CC 33  25 

3  I _ 50  1 9  K  3  3  3-7 

32  c  192c  3  3  48 

32  ic  193c  34  00; 

3  2  20194034  I2j 

32  .30195034  24 

|  3 2  4C  196c.  34  36; 

^22 _ SO  107c  34  481 


33  01980(35  o: 

,3  ic  1990*3  j  1: 
33  20200035  23 

33  3  2010J3  5  35 

33  40202035  4? 

3  5___L°j  _J9 

34  c  204c  36  11 

34  10205036  23 

34  20206036  03 

34  30207036  47 

31  40208036  59 

H  50  2090*37 _ 12 

35  c  210037  24 

35  10211037  36 

35  2C2I2C37 

3  5  30213c  38  00 

35  40214038  13 

35  _ 5°  58  5 

36  0:16038  38 

36  ic  217c  38  5c 
36  2C  218c  39  03 

36  30219039  15 

■6  40220.39  27 

36  5C  22k  39  40 

37  0222.  39  fT3 

37  ic  223c  +0  05 
37  20 224c  4.0  18 

37  30225040  31 

37  4^2  26.  i-o  43 

37  .  5C  22 25  40_  56 

38  c  2280  41  08 

38  10229041  21 

38  2C230C4T  33 

38  30231041  46 

38  40232042  00 

38  5C233CI42  13 


;  j  Miles  I 

latitude.  ■  Ejfitf. longitude 
!  ureii. 


3)  10  23V  14  39 

39  20*236042  52 

39  30237043  04 

39  4C1238043  i7 

3J _ 502390  f3  jjo 

40  0240043  43 

40  10241043  56 

40  20242044.  09 

40  30*243044  21 

40  40  244c  44  34 

40  502450  .h__48 

41  0246045  02 

4 1  10247045  1 6 

41  20U48C45  29 

41  30249045  42 

41  40250c  45  55 

41  5c2_5io46  08 

42  0252046  22 

42  10253046  36 

42  20  2540  46  49 

42  30255047  02 

42  40256047  16 

42  _ 5°  ZS1-  tl_  3  0 

43  0258047  43 

43  10259047  56 

43  20260048  ic 

43  3c  261048  25 

43  40262048  59 

43  _ ^o|26  30  48 _ 5j$ 

44  0269049  c6 

44  10-2670  49  20 

44  20121  .049  54 

44  302670)49  48 
44  402680*50  02 

44  SO12690I50  16 


I  Miles 

Latitude.  'EajitS  Longitude 

|  Wejt. 

p.  _M.j _  p_  M. 

45  0-2700  ,0  30 

45  1027 1 ;  >0  43 

45  20*27 ~o  50  5- 

45  30*2730  5 1  12 

45  40274051  26 

£5 _ 50 2750  5j _ 40 

46  'o|276o  5  r  54 

46  10  2?~o  52  10 

46  20^78052  25 

46  3027^0  52  39 

46  402800  52  54I 

46  5028 10  53  08 

47  0^82053  23 

47  io'283c|53  37  . 

47  202840(53  52  - 

47  302850(54  06 

47  402860*54  21 

£L  _5?i£5Z2j  5  4  36 

48  0:2880  54  52 

48  10I289055  05 

48  20290055  22 

48  3c|29io;55  3- 


48 

40^920.55 

51 

48 

502930:56 

0- 

49 

02940156 

22 

49 

10295056 

38 

49 

2C  2960*56 

5  = 

49 

30  2970(57 

08! 

49 

40  2900 

57 

23 

49 

50  299° 

57 

39 

50 

0  3000 

57 

54 

50 

103010 

>s 

10 

50 

2C  3020 

26 

5° 

30  303c 

58 

42 

5° 

40314c 

co 

.5° 

5013150*59 

1 4| 

Miles  j 
Latitude,  j  EajFS' 
|  r,/t  | 

Longitude 

Pi 

“J 

D. 

M 

5^ 

li 

1° 

I 

59 

3C 

IO  3070  59 

46 

5 1 

20  30  >o;6o 

01 

)l 

30  3090*60 

1  - 

5 1 

40  3 10060 

33 

5 1 

50)3  1 1060 

_49 

52 

oj  3 12061 

05 

5  2 

103 13061 

21 

52 

2031406 1 

37 

52 

303 15061 

54 

52 

40  3  i6o: 

62 

10 

51__ 

5  c  397062 

26 

53 

0  3 180  62 

43 

55 

ic  329063 

oo 

53 

20  3200  63 

17 

53 

30  3  Z  ic! 

63 

34 

53 

4-322003 

5 1 

53^_ 

_5f  323064 

08 

54 

c  3  24c  64 

54 

10  3250 64 

41 

54 

2"  326064 

58 

54 

303270 

65 

1 5 

54 

4:1328005 

32 

54  _ 

SCj32  9C65 

50 

55 

cj33oc  86 

c8 

5  5 

1  Oj3  3  ic  66 

26 

55 

20  332. 

66 

42 

55 

SO  3  3  3^ 

3 7 

01 

55 

4C  3  34 

87 

19 

55 

_55>[i35£ 

67. 

__3_6 

56 

CI336C  67 

54 

56 

10337c 

68 

1  1 

20  338c 

58 

29 

30  339c  68 

4'7 

56 

40(3400 

69 

°5 

56. 

50J  34 1  c  I69 

24 

|  Males  J  | 

Latitude,  \Eajrd\Lcn^uude  ) 

\m"-\  ' 

D. 

Mj 

D. 

M. 

57 

o*342c 

39 

42 

57 

10*3431. 

70 

co 

57 

20  344c 

0 

19 

57 

30345070 

38 

57 

40  3  460 

70 

58 

57 

5o|3+7c 

7  1 

H 

>8 

03480 

71 

34 

S8 

1 01 3  49  - 

71 

53 

5? 

20  350. 
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10 

24 

’  31 

0 

7 

00 

0 

8 

10 

O 

9 

20 

9 

10 

30 

32, 

0 

7 

04 

0 

8 

15 

O 

9 

26 

0 

10 

37 

33 

0 

7 

09 

0 

8 

21 

O 

9 

32 

0 

10 

44 

34 

0 

7 

14 

.  0 

8 

27 

O 

9 

39 

0 

10 
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A  Table  for  reducing  Miles  of  Eajl 


1 

Mile. 

2  Miles.  | 

3  Miles . 

4  Miies. 

S  Miles.  j 

D. 

M.  S. 

D. 

M.  S. 

D.  M.  S.  . 

D.  M.  S. 

D. 

M.  S. 

35 

0 

1  13 

0 

2  26 

0  3  40 

0 

4  53 

0 

6  6 

3  6 

0 

1  14 

0 

2  28 

0  3  42 

0 

4  57 

0 

6  11 

31 

0 

1  1  5 

0 

2  30 

0  3  4? 

0 

5  01 

0 

6  16 

3S 

0 

1  1 6 

0 

2  32 

0  3  4s 

0 

5  05 

0 

6  21 

39 

0 

I  1-7 

0 

2  34 

0  3  52 

0 

5  ®9 

0 

6  26 

40 

0 

I  l8 

0 

2  37 

3  3  55 

0 

5  !3 

0 

6  32 

41 

0 

I  19 

0 

2  39 

0  3  58 

0 

S  >8 

0 

6  37 

42 

0 

I  21 

0 

2  41 

0  4  02 

0 

5  23 

0 

6  44 

43 

0 

I  22 

0 

2  44 

0  4  06 

0 

S  *8 

0 

6  50 

44 

0 

I  23 

0 

2  47 

0410 

0 

5  34 

0 

6  57 

45 

0 

I  25 

0 

2  S° 

0  415 

0 

5  39 

0 

7  4 

46 

0 

I  26 

0 

2  'S3 

0419 

0 

5  45 

0 

7  12 

47 

0 

I  28 

0 

2  56 

0  4  24 

0 

5  52 

0 

7  20 

48 

0 

I  3° 

0 

2  59 

0  4  29 

0 

5  59 

0 

7  28 

49 

0 

I  31 

0 

3  03 

0  4  34 

0 

6  06 

0 

7  37 

5° 

0 

I  33 

0 

3  07 

0  4  40 

0 

6  13 

0 

7  47 

5i 

0 

I  35 

0 

3  11 

0  4  46 

0 

6  21 

0 

7  57 

52 

0 

1  37 

0 

3  14 

0  4  52 

0 

6  30 

0 

8  07 

53 

0 

1  40 

0 

3  19 

0  59 

0 

6  3^ 

0 

8  18 

54 

0 

1  42 

0 

3  24 

0  s  06 

0 

6  48 

0 

8  30 

55 

0 

1  45 

0 

3  29 

0  5  14 

o' 

0 

8-43 

56 

0 

i  47 

0 

3  35 

0  5  22 

c 

-•  - 

0 

8  S6 

57 

0 

1  50 

0 

3  40 

0  5  30 

0 

7  21 

0 

9  11 

58 

G 

1  53 

0 

3  46 

0  5  40 

0 

7  33 

0 

9  26 

59 

O 

1  56 

0 

3  53 

_ 0  5  49 

0 

7  46 

0 

9  42 

60 

O 

2  00 

0 

4  00 

0  6  00 

0 

8  00 

0 

10  co 

61 

O 

2  04 

0 

4  °7 

0  6  11 

0 

8  15 

0 

10  19 

62 

0 

2  08 

0 

4  16 

0  6  23 

0 

8  31 

0 

10  39 

63 

O 

2  12 

0 

4  24 

0636 

0 

8  49 

0 

11  01 

64 

O 

2  17 

0 

4  34 

0  651 

0 

9  07 

0 

11  24 

65 

0 

2  22 

0 

4  44 

0  7  06 

0 

9  28 

0 

11  50 

66 

O 

2  28 

0 

4  45 

0  7  23 

0 

9  5° 

0 

12  18 

67 

0 

2  33 

0 

5  06 

0  7  39 

0 

10  12 

0 

12  4S 

68 

0 

2  40 

0 

5  27 

0  8  14 

0 

11  01 

0 

13  48 

69 

0 

2  47 

0 

5  34 

0  821 

0 

11  08 

0 

J3  55 

70 

0 

2  55 

0 

5  5° 

0  ,8  4; 

0 

11  40 

0 

H  35 

and  Wejl  into  Degrees,  of  Longitude . 
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A  Table  for  reducing  Miles  of  Eafi 


and  Weft  into  Degrees  of  Longitude . 


0109 
o  10  1 1 
o  10  13 
o  10  16 
o  10  18 

O  IO  21 

o  10  24 
o  30  27 
01031 

o  10  34 

o  10  38 
o  10  43 
o  10  47  I 
O  10  52 

o  10  57 

O  I  I  02 
O  I  I  07 
on  13 
O  I  I  19 
0  112  6 

O  11  53 
O  I  I  40 
o  II  47 

0  11  5?  1 
O  12  04  j 


O  20  o 
O  20  O 
O  20  1 

O  20  2 

O  20  3 


O  20  9 

O  20  I 
O  20  5 

O  20  l8 
O  20  22 
O  20  27 
O  20  32 
O  20  37 

O  20  42 
O  20  49 
O  20  55 
O  21  02 
O  21  09 

O  21  17 
O  21  25 
O  21  34 
O  21  44 
O  21  54 

O  22  C4 
O2215 
O  22  27 
O  22  37 
O  22  52 

o  23  06 
o  23  19 

O  23  35 
o  23  50 
0  2408 


O3OO 
O  30  I  • 
O  30  2 

O  30  4 

0  30  7 

0  30  9 

O3OI3 
o  30  17 
o  30  22 

o  30  28 
o  30  34 
o  30  40 
O  30  47 
_°  30  55 

o  31  03 
o  31  13 

o  31  21 

o  31  33 

O  31  44 

0  3i  55 
o  32  08 
o  32  21 
0  32  35 
Q  32  50 

0  33  c6 
0  33  22 
0  33  40 
o  33  56 
o  34  18 
o  34  38 
O  34  58 
o  35  22 
o  35  46 
_ o  36  1 1 


|  40  Mil 

*s. 

50  Miles.  I 

D. 

M. 

s. 

D. 

M. 

S. 

0 

40 

0 

0 

5°’ 

0 

0 

40 

0 

0 

50 

0 

0 

40 

I 

0 

50 

1 

0 

40 

3 

0 

50 

4 

0 

40 

6 

0 

50 

7 

0 

40 

9 

0 

50 

1 1 

0 

40 

13 

0 

50 

16 

0 

40 

18 

0 

50 

22 

0 

40 

23 

0 

50 

28 

0 

40 

30 

0 

50 

37 

0 

40 

37 

0 

50 

46 

0 

40 

45 

0 

50 

56 

0 

40 

53 

0 

5i 

06 

0 

41 

03 

0 

5i 

19 

0 

41 

13 

0 

51 

31 

0 

4i 

24 

0 

5i 

46" 

0 

41 

37  ! 

0 

52 

01 

0 

41 

49 

0 

52 

16 

0 

42 

04 

0 

52 

34 

0 

42 

18 

0 

52 

53 

0 

42 

34 

0 

53 

12 

0 

4.2 

5i 

0 

53 

33 

0 

43 

09 

0 

53 

56 

0 

43 

27 

0 

54 

19 

0 

43 

47 

0 

54 

44 

0 

44 

08 

0 

55 

10 

0 

44 

30 

0 

55 

37 

0 

44 

53 

0 

56 

07 

0 

45 

16 

0 

56 

35 

0 

_45_ 

•7- 

0 

57_ 

10 

0 

46 

1 1 

~o 

57 

44 

0 

46 

38 

0 

58 

18 

0 

47 

10 

0 

58 

57 

0 

47 

41 

0 

59 

37 

.  0 

48 

1  5 

1 

CO 

19 

1  9  17 

1  9  58 

1  10  45 
1  n  42 
1  12  23 


70  Miles . 

|  80  Miles. 

90  Miles . 

100  Miles. 

D.  M.  S. 

|  D.  M.  S. 

D.  M.  S. 

D.  M.  S. 

1  10  00 
1  10  01 

1  10  03 
[  1  10  06 

x  1010 

I  20  CO 

I  20  Ol 

I  20  03 

I  20  O7 

I  20  12 

1  30  00 
1  30  00 
1  30  03 

1  30  07 
i-  30  13 

1  40  00 

1  40  01 

1  4°  04 

1  40  08 

1  40  14 

I  10  16 
110  2  1 

I  10  3 1 

I  IO  40 

I  IO  52 

I  20  l8 

I  20  24 

1  20  35 

I  20  46 

1  20  j9 

1  30  2 1 

1  30  27 
x  30  39 
r  30  52 

1  31  07 

1  40  23 

1  40  31 
x  40  45 

1  40  59 

1  41  15 

I  11  05 

I  11  I9 

X  IX  33 

1  1 1  50 
x  12  09 

I  21  14 

I  21  30 

I  21  46 

I  22  06 

I  22  27 

1  31'  23 
i  3i  41 

1  3 1  60 
i  32  22 

1  32  45 

1  41  34 

1  41  52 

1  42  13 

I  42  38 

1  43  04 

1  12  28 

I  12  50 

I  1 3  1 1 

I  13  36 

1  H  01 

I  22  49 

I  23  14 

I  23  38 

I  24  07 

I  24  37 

1  33  IO 

I  33  39 

1  34  06 

1  34  38 

1  3  5  n 

X  43  3  2 

X  44  03 
l  44  34 

I  45  08 

I  45  46 

1  14  2  9 

1  14  59 

1  15  30 

1  16  03 

1  16  37 

x  25  oS 
i  25  41 

I  26  17 

1  26  55 

1  27  34 

1  3  5  46 

1  3  6  24 

1  37  04 

I  37  46 

1  38  31 

x  46  20 

1  47  06 

X  47  52 

I  48  38 
x  49  27 

1  17  14 

1  51 

1  18  33 

1  19  14 

1  20  02 

1  28  l8 

I  28  58 

I  29  47 

1  30  34 
x  31  28 

I  39  20 

I  40  05 

I  41  CO 

1  41  53 
i  42  54 

1  50  22 

1  51  13 

1  S2  13 

1  53  if 

I  54  20 

1  20  49 

1  21  37 

1  22  32 

1  23  37 
x  24  26 

1  32  23 

1  33  18 

1  34  20 

1  35  33 
13631 

1  44  55 
i  44  57 

1  46  07 

1  47  28 

1  48  34 

i  55  28 

1  56  38 

1  S7  55 

1  59  13 

2  oo  38 

$ 
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A  Table  for  reducing  Miles  of  Eajl 


and  Weft  inlo  Vegrees  of  Longitude .  1 1 5 


_ _ 

- — - - - - - p 

1 

^3 

$ 

IO  j 

20  Miles. 

30  Mi  lei.  1 

40  Miles, 

50  Miles. 

M.  s. 

D.  M.  s. 

D.  M.  S.  | 

D.  M.  S. 

D.  M.  S. 

35 

0  12  12 

O  24  25 

0  36  37 

0  48  50 

1  1  02 

3.6 

0  12  22 

O  24  43 

0  37  °5 

0  49  27 

1  1  48 

37 

0  12  31 

0  25  03 

0  37  34 

0  50  05 

1  2  37 

.38 

0  12  41 

O  25  23 

0  38  04 

0  50  45 

I  3  27 

j  39 

0  12  52 

O  25  44 

0  38  36 

0  51  28 

I  4  20 

j  40 

0  13  03 

0  26  06 

0  39  °9 

0  52  13 

1516 

41 

0  13  15 

0  26  30 

0  39  45 

0  53  00 

i  6  15 

42 

O  13  27 

0  26  55 

0  40  22 

0  53  49 

1  7  17 

43 

0  13  42 

O  27  25 

0  41  17 

0  54  49 

1  832 

44 

0  13  54 

O  27  48 

0  41  42 

0  55  37 

1  9  30 

45 

0  14  08 

O  28  l6 

0  42  24 

0  56  33 

1  10  41 

46 

0  14  24 

0  28  47 

0  43  11 

0  57  39 

1  1 1  58 

47 

0  14  40 

0  29  20 

0  43  59 

0  58  34 

1  13  19 

48 

0  14  57 

0  29  53 

0  44  50 

o  59  47 

I  14  43 

49 

O  I5  14 

0  30  29 

0  45  33 

1  0  57 

1  16  11 

50 

0  15  33 

0  3  1  07 

0  46  40 

I  2  14 

1  17  47 

51 

O  15  53 

0  31  47 

0  47  40 

I  3  33 

1  19  27 

5  2 

0  1 6  14 

0  32  29 

0  48  43 

1  4  58 

I  21  12 

53 

0  1 6  37 

0  33  14 

0  49  51 

i  6  28 

I  23  05 

54 

0  17  01 

0  34  02 

0  51  02 

1  8  03 

_ I  25  04 

i'77 

0  17  26 

0  3+  52 

0  52  18 

1  9  48 

I  27  10 

j  S6 

0  17  53 

0  35  46 

0  53  39 

1  1 1  32 

I  29  2  S 

!  57 

c  18  21 

0  36  43 

0  55  05 

1  13  27 

I  31  48 

5^ 

0  i3  52  ' 

0  37  44 

0  56  36 

1  15  29 

I  34  2 1 

59 

0  19  24 

0  38  50 

0  58  14 

1  12  39 

I  37  04 

60 

0  20  00 

0  40  00 

1  0  00 

1  20  00 

1  40  00 

61 

0 

O 

0  41  15 

1  1  52 

1  22  30 

1  43  07 

62 

O  21  18 

0  42  36 

1  3  5+ 

1  25  12 

1  46  30 

.  63 

O  22  12 

0  44  03 

1  6  05 

1  28  07 

1  50  08 

64 

O  22  48 

.  0  45  37 

1  8  16 

1  31  is 

_ i_  54  03 

0  23  40 

0  47  09 

1  10  49 

1  34  29 

1  58  08 

66 

O  24  35 

0  49  10 

1  13  45 

1  38  21 

2  02  56 

67 

O  25  35 

0  5  1  10 

1  1 -6  45 

1  42  20 

2  07  ss 

68 

O  26  42 

0  53  24 

1  20  06 

1  4 6  48 

2  13  30 

69 

O  27  54 

'  0  55  45 

1  23  42 

1  51  36 

2  1  )  30 

70 

O  29  14 

0  59  28 

1  27  42 

I  56 

2l6lO 

?  1 

60  Miles.  | 

70  Miles. 

80  Miles. 

90  Miles. 

1 00  Miles.  | 

^  - 

D.  M.  S. 

D.  M.  S. 

B.  M.  S. 

D.  M.  S. 

D.  M.  S. 

35 

36 

37 

38 

39 

1  13  14 

1  14  10 

1  13  08 

1  16  cS 

1  1712 

1  25  26 

1  26  32 

1  27  39 

1  28  49 

1  30  04 

1  37  38 

1  38  53 

1  40  1 1 

1  41  31 

1  42  56 

1  49  5° 

1  Si^S 

1  52  41 

1  54  I2 

1  55  -i8 

2  2  05 

2  3  36 

2  5  1 3 

2  6  53 

2  8  40 

40 

41 

42 

43 

44 

1  18  19 

1  19  30 

1  20  44 

1  22  14 

1  23  25 

1  3 1  22 

1  32  45 

1  34  11 

1  35  S<> 

I  37  19  i 

1  44  2s 

1  46  00 

1  47  38 

1  49  39 

1  51  13 

1  57  28 

1  59  1 5 

2  01  06 

2  03  21 

2  05  07 

2  10  32 

2  12  30 

2  14  33 

2  17  03 

2  19  02 

45 

46 

47 

48 

49 

1  24  50 

1  26  22 

1  27  59 

1  29  40 

1  31  26  j 

1  38  5s  i 
1  40  45  | 
1  42  3 8 
i  44  3<$ 

1  46  40 

1  S3  07 

1  5s  09 

1  57  18 

1  59  33 

2  01  54 

2  07  19 

2  10  32 

2  11  58 

2  14  30 

2  17-08 

2  21  25 

2  23  55 

2  26  38 

2  29  27 

2  32  25 

5° 

5 1 

52 

53 

54 

1  33  21 

1  35  20 

1  37  27 

1  39  42 

1  42  05 

1  48  5+ 

1  5  1  13 

1  53  41 

1  56  19 

1  S9  °6 

2  04  28 

2  07  07 

2  09  55 

2  12  56 

2  16  07 

2  20  01 

2  23  00 

2  26  09 

2  29  33 

2  3  3  0^ 

2  3  5  35 

2  38  S3  ! 
2  42  20 

2  46  15 

2  50  08 

55 

56 

57 

58 

59 

1  44  36 

I  47  18 

I  50  10 

1  53  13 

_ 1  56  29 

2  02  02 

2  05  11 

2  08  32 
2  12  05 
2  15  54 

2  19  28 

2  23  04 
2  26  53 

2  30  57 

2  3  5  19 

2  36  54 
2  4 1  57 
2  45  J5 
2  49  49 
2  54  43 

~~2  ~54~  20 

2  5S  50 

2  03  36  . 

3  08  43 

3  14  08 

60 

61 

62 

63 

64 

2  OO  CO 

2  03  45 

2  C"  48 
2  12  IO 

2  16  52 

2  20  00 
2  24  22 
2  29  06 
2  34  12 
i  2  39.41 

2  40  CO 
2  45  40 
2  50  24 
2  56  13 

1  3  02  29 

3  CO  00 
3  05  37 
3  11  42 
3  18  15 
3  25  18 

3  20  00 

3  26  IS 

3  33  OO 

3  40  16 

3  48  C  6 

65 

66 

67 

68 

69 

70 

2  21  47 
2  27  2  1 
2  33  3O 
2  4O  12 
2  47  14 
>  1  2  55  24 

2  45  27 
2  51  56 
2  59  05 
2  06  54 

2  15  l8 

.  2  2+  3s 

3  09  06 
3  16  31 
3  24  40 
3  33  36 
3  43  12 
3  53  52 

3  32  46 
3  41  07 

3  5°  1 5 

4  00  18 
4  1 1  16 
4  23  06 

1  3  56  37 

+  OJ  41 

4  15  50 
;  4  27  co 

*  4  39  30 

;  4  52  20 

F 
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2  co  Miles. 

D.  M.  S. 

0 

3  20  00 

1 

3  20  02 

2 

r^ 

0 

0 

«s 

tA 

3 

3  20  17 

4 

3  20  29 

5 

3  20  46 

6 

3  2i  03 

7 

3  21  30 

8 

3  21  58 

9 

3  22  29 

10 

3  23  c6 

1 1 

3  23  44 

1 2 

3  24  26 

13 

3  25  16 

J4 

3  26  oS 

*5 

3  27  C4 

16 

3  28  06 

1 7 

3  29  oS 

18 

3  30  18 

19 

3  3  1  32 

20 

3  32  40 

21 

3  34  12 

22 

3  3  5  44 

*23 

3  3"  16 

24 

_±_2l_LL- 

25 

3  40  44 

26 

3  42  26 

27 

3  44  26 

28 

'3  46  30 

29 

3  48  40 

30 

3  50  56 

3  I 

3  33  16 

0  2 

3  55  50 

33 

3  58  26 

_34 

4  01  16 

5  3  44 


5  10  36 
5  12  09 
5  1  3  42 
5  15  27 
5  *7  18 

5  19  co 
5  21  iS 
5  23  3 6 
5  2 ~  54 
5  2S  2  1 

5  31  06 
5  33  39 
5  36  39 
5  39  45 
5  43  00 

5  46  24 
5  49  54 
9  53  45 

5  57  39 

6  01  54 


400  Miles. 

D.  M.  ST 

6  40  00 
6  40  04 
6  40  14 
6  40  33 
6  40  59 
6  41  32 
6  42  07  ; 
6  43  co 
6  43  56 
6  44  59 
6  46  12 
6  47  23 
6  49  02 
6  50  32 
6  52  16 

6  54  08 
6  56  12 

6  58  26 

7  00  36 
__7  03  c4 

7  05  20 
7  08  24 
7  11  28 
7  16  32 
7  i"  4g^ 

7  21  28 
7  24  52 
7  28  52 
7  33  09 
7  37  2o 

7  4i  52 
7  45  3 2 

7  51  40 
7  56  52 
o  02  32 


D.  M.  S.  D.  M.  S.  ! 


O  20  03 
8  20  04 
8  20  1 3 
3  2D  45 
8  20  12 


8  21  55 

8  22  39 
8  23  45 

8  24  5j 
8  26  14 

8  27  45 
o  2 9  20 
3  31  15 
3  33  IO 


0  37  40 
8  40  1 5 

8  43  00 
8  45  45 
8  48  50  I 

8  51  40  | 
8  55  30 

8  59  20 

9  05  10 
9  07  15 

9  11  50 
9  16  05 
9  21  05 
9  26  15 
9_3 1  40 

9  37  2o 
9  42  10 
9  49  3  5 
9  56  05 
10,03  10 


IO  o  00 
10  o  05 
IO  o  22 
10  o  53 
10  I  27 

IO  2  18 
IO  3  I  I 
IO  4  30 
10  5  54 

10  7  29 

10  9  18 

10  11  12 
10  13  28 
10  15  48 
10  18  24 

10  21  i 2 
10  24  18 
io  27  34 
10  30  56 
10  34  36 

10  38  co 
10  42  36 
10  47  12 
10  53  48 

10  56  42 

1 1  02  12 

11  07  iS 

11  13  18 
11  19  30 
11  26  00 

11  32  48 
11  38  48 
11  47  20 
11  55  iS 
1203  48 


and  Weft  into  Degrees  of  Longitude , 


700  Miles . 

i5r~M;  sT 

11  40  00 

11  40  06 

11  40  26 

11  41  00 

11  41  4r 

11  42  41 

11  43  43 

11  45  15 

11  4^  53 

11  48  44 

11  5°  51 

11  53  ®+ 

11  55  4i 

if  57  26 

12  01  28 

12  04  44 

12  oS  21 
12  12  08 

12  16  OJ 

12  20  22 

12  24  20 

12  29  42 

12  3  5  04 

12  42  26 

12  4  6  09 

12  52  34 

12  58  38 

13  05  31 

13  12  45 

13  20  20 

13  28  16 

13  35  26 

13  45  15 

T3  54  31 

_i_4  04  26 


j  800  Miles. 

i  D.  M.  ~~sT 

13  20  00 

13  20  07 

13  20  30 

13  21  08 

_23  55 

13  23  04 

i3  24  15 

13  26  co 

1 3  27  5  2 

13  29  59 

J3  32  24 

*3  34  56 

13  37  54 

1 3  40  04 

*3  44  3 2 

13  48  16 

!3  5  2  2-1- 

13  56  42 

14  Oi  I+ 

14  06  08 

14  10  40 

14  16  48 

14  22  56 

14  31  04 

M-  3  5  36 

14  42  56 

x  +  49  44 
H  57  44 

15  c 6  00 

15  i4  40 

15  23  44 

15  3  2  04 

J5  4 3  10 

1 5  53-  44 

16  05  04 


*  5  o  co 
15  o  09 
1 5  o  34 

*5  1  17 

x5  2  19 

lS  3  27 

1 5  4  47 

*5  6  45 

15  8  5i 

*5  1 1  14 

1 5  13  57 

15  16  48 

15  20  07 

15  22  42 
*5  27  36 

1 5  3i  48 
*5  36  27 

15  4i  16 
*5  4<3  23 

1 5  51  05 

1  5  57  od 

16  03  54 

16  10  48 

16  19  42 

16  25  30 

16  3.3  18 

16  40  57 

16  49  57 

16  59  i5 

1 7  09  co 

17  19  12 

17  29  42 

17  41  05 

17  52  57 

18  05  42 


D. 

M. 

S. 

16 

40 

00 

16 

40 

10 

16 

40 

38 

16 

41 

25 

16 

_42 

23 

16 

43 

48 

16 

45 

18 

16 

47 

30 

16 

49 

50 

16 

52 

,  27 

16 

55 

37 

16 

58 

42 

17 

02 

10 

17 

04 

18 

17 

10 

36 

1 7  15  17 

17  20  31 

17  25  41 

17  31  27 

J7  37  37 

17  43  20 

17  5°  co 
ll  58  31 

1 8  08  20 

18  14  30 

18  23  40 

18  32  10 

18  42  13 

18  52  30 

19  03  20 

19  14  43 

1 9  26  23- 

19  39  io- 

19  5-  i3 

20  06  2-3 


IF— 


gjyj  ""yu1', 


1 1  g  ^  Td&Je  for  reducing  Miles  of  Eaft 


03 

3s 

2GO  Af//«. 

300  Miles. 

iv  ->  Aliks. 

<00  Mi  ids. 

6co  Miles. 

s 

IX  M.  s. 

LX  M.  S7 " 

D.  -M.  S.  " 

D.  M.  S. 

D.  M.  s. 

35 

4  04  10 

6  c6  15 

8  cS  20 

10  10  25 

12  12  30 

36 

4  °7  x4 

6  10  51 

8  14  28 

10  18  05 

12  2 I  42 

3  7 

4  10  26 

6  15  39 

8  20  52 

10  26  05 

12  31  18 

3s 

4  1 3  4  *5 

6  20  39  : 

8  2,  32 

10  34  25 

12  41  18 

59 

4  17  20 

6  26  co 

8  34  .10 

10  43  20 

12  52  OO 

40 

4  21  4 

63136 

8  42  0  j 

10  52  40 

13  03  12 

41 

425  O 

6  37  3  ° 

S  50  co 

11  02  30 

13  15  00 

4  2 

4  29  8 

6  43  42 

8  58  16 

11  12  50 

13  27  24 

43 

4  34  6 

6  5 1  c9 

9  o>  12 

11  25  15 

13  42  18 

_4f 

4  38  4 

6  5“  06 

9  16  o3 

11  35  10 

13  54  X2 

45 

4  42  5° 

7  c4  1 5 

9  2  5  40 

11  47  05 

i 

14  08  30 

46 

4  47  5 2 

7  11  48 

9  3  5  44 

*  1  59  4° 

i 

H  2 3  36 

47 

4  53  16 

7  *9  54 

9  46  3 2 

1 2  t  3  10 

I 

14  39  48 

48 

4  5S  54 

7  28  21 

9  57  48 

12  27  15 

j 

14  56  42 

49 

5  04  5° 

7  37  1 5 

10  09  40 

12  42  C5 

1 

14  H  30 

5° 

5  1 1  10 

7  4'5  45 

10  22  20 

12  57  55 

! 

13  33  2o 

51 

5  x7  46 

7  56  39 

s  10  33  22 

:  13  14  15 

^5  53  °8 

52 

5  24  5° 

8  07  15 

'  10  49  40 

j  13  32  05 

16  14  30 

5  3 

5  32  20 

8  18  30 

11  04  4c 

j  13  50  5° 

16  37  00 

.54, 

;  5  42  10 

8  30  24 

1 1  20  3 2 

1  14  10  40 

17  00  48 

55 

i  5  48  4° 

8  43  30 

11  37  20 

;  T  4  31  55 

17  26  co 

56 

|  5  57  4° 

8  56  30 

!  11  55  20 

j  1+  54  15 

j 

17  53  00 

57 

6  07  14 

9  1091 

1  12  14  28 

15 

1 

18  21  42 

53 

6  17  26 

9  26  O) 

x2  34  52 

j  15  43  35 

! 

18  52  18 

59 

6  28  1 6 

9  42  25 

1  12  56  33 

j  16  10  40 

19  24  5o_ 

60 

6  40  co 

10  00  co 

j  1 3  20  00 

i  16  40  00 

20  00  CO 

6 1 

6  52  30 

10  18  45 

13  45  CO 

1  17  ix  1 5 

1  20  37  30 

62 

7  06  CO 

10  39  02 

14  12  00 

j  17  45  cc 

21  1 8  CO 

63 

7  20  3  2 

1 1  00  48 

14  41  04 

18  21  2C 

22  OI  36 

6_4 

j  7  36  12 

1  II  24  l8 

15  12  2.;. 

1  19  00 

22  48  36 

65 

i  7  53  13 

11  49  4" 

15  46  24 

19  43  co 

2 3  39  36 

66 

!  8  11  22 

12  17  C  3 

16  22  44 

20  28  25 

24  34  c6 

67 

8  3 1  4c 

12  47  30 

I7  O3  20 

21  19  10 

23  35  GO 

|  68 

8  54  00 

13  21  OO 

17  4S  OO 

22  15  CO 

26  42-  00 

69 

9  18  00 

13  57OO 

l8  36  OO 

23  15  00 

27  54  00 

70 

9  44  4° 

14  37  00 

19  29  20 

24  2 I  CO 

29  14  00 

and  Weft  into  Degrees  of  Longitude . 


700  Miles.  j 

D. 

M. 

S. 

14 

14 

35 

14 

25 

19 

14 

36 

31 

14 

48 

1 1 

1 5 

00 

40 

1  5 

13 

44 

27 

30 

*5 

4i 

58 

15 

59 

21 

16 

13 

14 

16 

29 

55 

16 

47 

3  - 

17 

06 

26 

17 

26 

09 

*7 

46 

55 

18 

08 

55 

18 

32 

01 

18 

57 

x5 

x9 

23 

10 

1 9 

50 

_5_6 

20 

20 

20 

20 

5 1 

50 

21 

25 

*9 

22 

01 

OI 

22 

38 

58 

23 

20 

00 

24 

03 

45 

24 

5 1 

00 

25 

41 

S2 

26 

36 

_4 . 

27 

36 

12 

28 

39 

47 

29 

5° 

5° 

31 

09 

00 

32 

33 

00 

1  34 

06 

24 

1  900  Miles.  I  1 

D. 

M. 

S.  j  D 

18 

18 

45  2 

18 

32 

33  2 

18 

46 

57  2 

1 9 

01 

5~  ' 

19 

oS 

co 

19 

34 

48  2 

19 

52 

30  2 

20 

10 

56  2 

20 

33 

27  2 

20 

51 

1  >  2 

21 

12 

45  2 

2  I 

35 

24  2 

21 

59 

42 

22 

25 

C3 

22 

5* 

45  / 

23 

20 

°5 

23 

4? 

47 

24 

21 

55 

*  24 

55 

30 

L  _2J_ 

_3J_ 

12 

)  26 

09 

00 

5  26 

49 

30 

5  27 

32 

23 

4-  1  28 

18 

27 

5  j  29 

_?7_ 

x5  _ 

0  I  30 

00 

00 

0  30 

56 

1 5 

0  3 1 

57 

00 

8  3  3 

02 

24 

8  34 

12 

_5i_. 

3  35 

29 

24 

8  36 

5 1 

09 

-O  38 

22 

30 

:o  40 

1  03 

00 

>0  41 

51 

00 

1-0  43 

5* 

00 

45  26 


29  48  20 


33  20  00 


LOXODROM  I  Q_U  E  S,  or 

Miles,  with  the  Difference  of 


Latitude 

D.  M. 

O 

0 

O 

1C 

O 

20 

O 

3c 

O 

4G 

O 

50 

I 

0 

I 

1C 

I 

2C 

I 

30 

I 

40 

I 

.Sc 

2 

0 

2 

10 

2 

2C 

2 

3  7 

2 

4C 

2 

5° 

3 

c 

3 

10 

3 

20 

3 

30 

3 

40 

_3 

JJ 

4 

c 

4 

10 

4 

20 

4 

3c 

4 

4° 

4 

if 

5 

0 

S 

10 

5 

2e 

5 

30 

5 

4© 

s: 

co 

j  i  Rttmb,  ii°  15'. 

'Longitude  I  . 


2  Rumb^ii0  30'. 

Longitude  I  . ,  . 

-  5  \Dift.  h 
D.  M .  Miles, 


1 3  Rumb^y  45'.  4  Riimb^ 45°  00“ 
\Lomiitdi  1  .  lominJTl 


- 2?//?.  to  — ± _ pm  j, 

D.  M.  Miles.  D.  M.  .*«/«. 


0  41 

IQ  5j__ 
12  6l 

H  71 
16  82 

18  92 

20  102 

22  1 12 

24  122~ 

26  133 

25  143 

30  1)3 

3-  163 

34  _172_ 
36  184 

38  194 
40  204 
42  214 

44  224 

_4_6  J  3 
48  24  j 

5C  255 
52  265 
54  275 
56  285  j 


I 


TRAVERSE-TABLES  of 
Longitudes  and  Latitudes. 


5  Rnmbj  56 

1  5'-  ! 

L 

6  Rtnnb ,  67 

°3o'. 

1 

j. 

7  RmhHj  -  b 

"45'- 

Lonfitude. 

Loofv.uXe.  1 

DHL  i- 

L‘  1 

Drr.  in 

D.  M. 

D.  M. 

Miles. 

D  M. 

J  Hies. 

D.  M. 

0  0 

0  0 

O 

O  O 

c 

c  0 

0  j 

0  10 

0  15 

18 

O  24 

26 

0  51 

51 

0  20 

0  30 

36 

O  48 

52 

1  3  8 

103 

0  3° 

0  45 

54  | 

I  12 

-8 

2  29  | 

154 

0 

0 

1  CO 

72 

I  36 

105 

3  20  j 

205 

0  50 

1  15 

go 

2  CO 

13  ! 

4  m! 

276 

1  0 

1  3c 

108 

2  24 

1 

5  02  | 

308 

1  10 

1  45 

126 

2  49 

IS3 

5  S3  | 

S59 

1  20 

2  OO 

144 

3  12 

299 

6  44  i 

410  | 

1  30 

2  15 

162 

3  38 

23  5 

l  3  5  j 

46  I 

1  40 

2  30 

180 

4  02 

261 

8  22 

5 T  3 

1  50 

2  45 

198 

4  26 

287 

9  2 3 

_5<4 

2  0 

3  OO 

216 

4  5° 

314 

0 

0 

615 

2  10 

3  15 

234 

5  J4 

340 

10  55 

666 

2  20 

3  30 

252 

5  38 

366 

1 1  42 

718 

2  30 

3  45 

270 

6  C2 

392 

12  33 

769 

2  40 

4  CO 

288 

6  25  ! 

|  418 

13  24 

820 

O 

lr\ 

c* 

4  M 

JL2L 

i 

6  50 

1  ^  4 

14  16 

3  0 

4  30 

324 

1 

7  14 

i  470 

15  07 

923 

3  10 

4  45 

342 

7  38 

!  496 

15  5  + 

974 

3  20 

<  00 

36c 

8  02 

523 

16  49 

1025 

3  30 

5  *5 

373 

8  26 

549 

1-  36 

1076 

3  40 

5  3o 

396 

1  j  8  5- 

575 

l8  2~> 

1  1128 

5  ^0 

5  45 

JMJL 

1  !  9  15 

601 

19  18 

JJJ9 

4  0 

6  00 

~43  2 

9  39 

627 

20  09 

1230 

4  10 

6  15 

JL  C 

1 0  04 

;  653 

21  OO 

|  1 2  ST 

4  20 

6  30 

468 

10  2 ) 

6  “9 

11  48 

|  1333 

4  3° 

6  45 

486 

IO  53 

706 

22  39 

1  1384 

4  40 

7  00 

5-4 

II  17 

732 

23  30 

|  143  5 

4  5° 

^  1  5 

i  *2iL 

I  I  AO 

75S 

2-L  JrL 

:  1487 

5  0 

7  3° 

540  i 

12  0> 

^84 

25  ob 

1538 

5  10 

*  7  45 

55*  I 

12  29 

810 

26  C3 

1  589 

C  2C 

>  8  00 

5-6  I 

12  S3 

836 

26  s  1 

164c 

5  3r 

■  8  15 

59+  ! 

13  17 

862 

27 

1642 

5  4C 

)  83O 

6l2  j 

J  3  42 

883 

1 

28  73 

!!+b 

S  5C 

>  8  47 

630  ! 

1  14  c6 

QT  * 

1 

29  2  ■ 

1  ”ca » 

a. 


Loxodromiques,  or  TraVerfe-Tables  of  Miles, 


|  i  i°  1 5'. 

]L  timid  e - - - 

! _ Dijt.  in 

|D.  M.  D.  M.  Miles. 

6  c  i  iz  367 
6  10  1  14  377 

6  2C  1  16  3S7 

6  3c  1  iS  398 
6  40  1  20  408 

6  50  1  22  418 

7  o  1  24  428 

7  1C  1  26  438 

7  2C  I  28  449 

7  30  i  30  459 

74C  1  32  469 

J7  JC _ I _ 34  _479_ 

8  o  1  36  480 

^  10  1  38  500 

8  zc  1  40  510 

8  3c  1  42  520 

8  4c  1  44  530 

8  50  1  ^4.6 j  ^40 

9  01  48;  558 

9  10  1  50!  561 

9  20  1  52  571 

9  301  i  5 4 ]  581 
9  40  1  56 |  591 

9  50  1  58!  602 

IO  O  2  oj  612 
10  IC  2  2  I  622 

lO  20  2  4  632 

IO  3c  2  6  642 

IO  4C  2  8  653 

10  5C  2,  ic  663 

11  0  2  12  ~6tT 

I  I  10  2  14  683 

I  I  2c  2  16  693 

II  30  2  18  704  • 

I  I  4G  2  20  714 

’MO  2  22  724 


2  Rumb,22°  30 

Longitude  I  . ,  , 


0. 

M. 

2 

28 

2 

33 

2 

37 

2 

4i 

2 

45 

2 

50 

2 

54 

2 

58 

3 

02 

3 

06 

3 

1 1 

3 

JJ 

3 

19 

3 

24 

f  3 

28 

3 

32 

3 

36 

3 

40 

3  44  584 

3  49  595 

3  53  606 

3  57  ^  17 

4  o 1  628 

_4 _ oj  638 

4  10  649 

4  14  660 

4  18  671 

4  22  682 


4  34  714 
4  38  725 

4.  42  732 
4  48  747 

4  54  758 

4 _ 50  768 


j  j Lorgi.uii  j 

D. 

M. 

4 

or 

4 

°7 

4 

14 

4 

21 

4 

27 

4 

34 

4 

41 

4 

47 

4 

54 
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01 

5 

08 

5 

14 

S 

2 1 

5 

28 

5 

3  5 

5 

4i 

5 

48 

5 

55 

6 

02 

6 

08 

6 

*5 

6 

22 

6 

29 

6 

J_ 5 

6  ' 

42 

6 

49 

6 

56 

7 

CI 

7 

09 

_7__ 

16 

7 

23  ’ 

7 

30 

7 

36 

7 

44 

7 

5i 

1 

58 

481  I 

0 

40 

_493j 

_6_ 

,_5° 

5°S  1 

7 

0 

5*7  ! 

7 

1 1 

529  ! 

7 

20 

54*  : 

7 

31 

5  53  i 

7 

4i 

565 

7 

_ 51 

577  j 

8 

2 

589 

8 

12 

601  j 

8 

22 

613 

8 

32 

625 

8 

42  . 

637 

8 

52 

649, 

9 

1 

661 

9 

1 2  I 

673 

9 

22 

686 

9 

33 

698 

9 

42 

~Z_CJL 

9 

52 

722 

10 

3 

734 

10 

13 

746 

10 

23 

758 

10 

33 

770 

10 

44 

782 

10 

_J4 

"94 

1 1 

4 

806 

1 1 

14 

818 

1 1 
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26 

09 

3453 

42 

06 

3837 

63 

00 

4511 

j5  3 

20 

12 

36 

5263 

26 

l  3 

3464 

42 

17 

3849 

63 

17 

4525 

153 

30 

12 

39 

3273 

26 

20 

34741 

42 

28 

3861 

63 

34 

4540 

!?* 

40 

1 2 

42 

3283 

26 

27 

3485I 

42 

40 

3873 

63 

51 

4554 

_5£ 

I  *  2 

„45 

3293 

26 

34 

3496] 

42 

5  1 

3885 

64 

cS 

4568 

Vttb  the  'Difference  of  Longitudes  and  Latitudes. 


Latitude. 

5  Rtimby  56"  1 5'. 

6  Rumby  6  70  30'. 

1  1Rnmby1 8°  45'. 

Longitude. 

Dift.  in 
Miles. 

Longitude. 

Dift.  in 
Miles. 

I  Longitude. 

Dift.  in 
Miles. 

D. 

M. 

D. 

M. 

D. 

M. 

D. 

M. 

48 

0 

82 

06 

5184 

132 

28 

7426 

27  S 

50 

14762 

48 

it) 

82 

28 

5202 

133 

03 

7452 

277 

CO 

I4^>I4 

48 

ID 

Sz 

5i 

5220 

133 

38 

7478 

278 

17 

14865 

48 

30 

83 

H 

•  J238 

*34 

16 

7504 

279 

34 

14916 

48 

40 

83 

36 

5256 

134 

54 

7530 

280 

5i 

14967 

48 

jo 

83 

58 

5274 

135 

28 

7558 

282 

08 

i5oi9 

49 

O 

h 

22 

5292 

136 

°7 

7683 

283 

23 

I5O7O 

49 

IO 

94 

44 

S3io 

136 

42 

7709 

284 

38 

15  121 

49 

20 

h 

07 

5328 

137 

20 

7735 

285 

56 

I5  172 

49 

30 

QS 

30 

5346 

137 

57 

7761 

287 

24 

I5224 

49 

40 

85 

54 

53  64 

138 

34 

7787 

28  s 

33 

IS275 

49 

_5p 

16 

5382 

139 

12 

7813 

289 

46 

15326 

50 

0 

86 

44 

5400 

139 

49 

7839 

291 

05 

x  5377 

50 

10 

87 

03 

5418 

140 

26 

7865 

292 

24 

15429 

SO 

20 

R7 

27 

5436 

141 

Of 

7892 

295 

44 

15480 

50 

30 

87 

5° 

54-54 

141 

4i 

7918 

296 

04 

^531 

50 

40 

88 

14 

5472 

r  42 

20 

7944 

296 

24 

15582 

5£_ 

_5° 

88 

39 

J480 

142 

58 

_79TO 

297 

45 

15634 

0 

t9 

01 

5508 

143 

36 

7996 

299 

CO 

15685 

5i 

10 

o9 

25 

5526 

144 

17 

8022 

300 

21 

1 5736 

5i 

20 

89 

49 

5544 

144 

S2 

8048 

301 

43 

15787 

Si 

30 

90 

13 

5562 

145 

34 

8074 

303 

C4 

15839 

5i 

40 

90 

37 

558° 

146 

12 

8101 

304 

20 

15890 

XL. 

_S? 

_9_L_ 

00 

5598 

146 

5i 

8127 

l°5_. 

42 

H?4_i 

S2 

0 

9i 

2T 

56l6 

147 

30 

8153 

307 

05 

15992 

52 

10 

9i 

50 

5634 

148 

09 

8179 

308 

28 

16044 

S2 

20 

92 

14 

5652 

148 

48 

8205 

309 

52 

16095 

S2 

30 

92 

39 

5670 

149 

28 

8231 

311 

12 

16146 

52 

40 

93 

03 

5688 

150 

07 

8257 

312 

36 

16198 

Si. 

,__5?  ! 

93_ 

28 

^'-06 

150 

4-7 

_8_284 

3 1 3_ 

_57_ 

16249 

53 

0 

93 

53 

5724 

r5I 

27 

83  10 

315 

22 

16300 

53 

10 

94 

18 

5742 

152 

07 

8336 

316 

46 

16351 

53 

20 

94 

43 

5760 

152 

47 

8362 

,3i8 

12 

16403 

53 

30 

95 

03 

5778 

1 53 

27 

8388 

319 

35 

16454 

53 

40 

95 

33 

5796 

154 

1 1 

8414 

320 

56 

16505 

_S3 

50 

95 

58 

5814 

154 

48 

8440 

322 

23 

16556 

s 


H8 


Loxodromiques,  or  TraVerfe-Tables  of  Miles , 


Ttiitb  tire  Difference  of  Longitudes  and  Latitudes. 


1  ?9 


1  Rumby  n°  1  5'.j 

2  Rumb) 22°  3o'.| 

1 3  Rumby  33"  4  >#*| , 

4  tf/wj£,45°oc7|  | 

r 

Longitude  j 

Difl.  in 

Longitudi  j 

Di[l.  it, 

j  Longitudi  j 

Difl.  in 

Longitude  | 

p.  M. 

D.. 

M. 

Miles. 

O. 

M. 

Miles. 

D. 

M. 

Miles. 

D. 

M. 

Miles.  . 

|s.+  0 

12 

49 

3  303 

26 

41 

3  507 

43 

03 

3897! 

54 

24 

4582 

*5.4  i® 

12 

52 

33H 

>6 

48 

3518 

43 

14 

3909 

>4 

41 

4556 

54  2c 

12 

56 

3324 

26 

53 

.  3  52S 

43 

25 

392 1( 

64 

S8 

4610 

!S4  3® 

12. 

59 

3334 

27 

02 

3139 

43 

37 

3933 

*5 

4624 

i54  4C 

‘3 

02 

3344 

27 

0.9 

3  5  5C 

43 

41* 

3945! 

65 

32 

4639 

!5+  S- 

13 

05 

3355 

27 

16 

3561 

44 

OO 

3  957| 

55 

50 

4653 

55  o 

13 

°9 

3365 

27 

28 

3572 

44 

12 

3969, 

66 

08 

4667 

55  io 

13 

12 

3375 

27 

3i 

3583 

44 

23 

3981 

66 

26 

4681 

55 

13 

16 

338s 

27 

33 

3  594 

44 

3  5 

399  3| 

66 

42 

4695 

55  3° 

13 

20 

3395 

27 

45 

3604 

44 

46 

4005. 

67 

01 

4709 

|5i  4® 

13 

23 

34CS 

27 

53 

3615 

4- 

5S 

4017! 

67 

19 

4723 

55  50 

13 

26 

34i£ 

28 

oc 

3626 

45 

10 

4029 

67 

36 

47  3  B 

56  0 

13 

30 

3426 

’2  3 

07 

3637 

4j 

22 

4041' 

67 

54 

4752 

I56  10 

13. 

33 

343.6 

!28 

1 5 

3648^ 

45 

33 

4053! 

68 

1 1 

4766 

156  20 

13 

37 

3446 

287 

22 

3658! 

45 

45 

4C6J 

68 

29 

4780 

|5«S  ?= 

13 

41 

3  i-56 

‘28 

30 

3669 

45 

58 

407  7: 

68 

47 

4794 

156  4C 

13 

44 

3467 

1*8 

37 

3680 

46 

10 

4089' 

69 

°5 

4808 

|5<5  5° 

13 

48 

_3477 

28 

45 

3691 

46 

22 

4101; 

69 

24 

4822 

Is7  c 

13 

52 

3487 

28 

1 

52 

3702 

46 

35 

4113; 

69 

42 

4837 

157  ic  13 

56 

3497 

29 

00 

37  1 3 

46 

47 

4I2Si 

70 

CO 

4851 

i57  2c]i4. 

CO 

3  50: 

29 

08 

3723 

46 

59 

4l37j 

70 

20 

4865 

07  30*4 

03 

35  =  8 

29 

*5 

3734 

47 

1 1 

4150 

70 

38 

4879 

>57  4o|i4 

07 

3528 

,•29 

23 

3745 

47 

24 

4162 

70. 

58 

4893 

i 5 7  50  14 

1 1 

3  5  3c 

29_ 

3i 

j*75_6 

47_ 

37 

.41J_4 

71 

14 

4907 

;5s  o.+ 

!) 

3  54' 

29 

39 

37-5- 

47 

50 

4l86 

7i 

34 

4921 

iSo  '°i'  + 

l8 

355'' 

i29 

46 

37“8 

4'3 

02 

4198 

7i 

55 

4936 

58  2014 

22 

$569 

i29 

54 

37SS 

48 

15 

4210 

72 

12 

4950 

58  3014 

26 

3575 

[3° 

G2 

3  799 

48 

27 

4222 

72. 

31 

4963 

58  4cj  14 

30 

3  5% 

.30 

10 

381c 

48 

40 

4234 

72 

5° 

4978 

5s  50.14 

34 

_3  5i_9 

30 

_J9 

_382T 

48 

53 

4246 

73: 

09 

j.992 

59  o' 4 

37 

3609 

3° 

27 

3832 

49 

06 

4258 

73 

28 

5006 

59  I<4'4 

41 

3620 

30 

35 

3843 

49 

1 9 

427C 

73 

48 

5020 

59 

■V  4 

44 

j  ;63C 

30 

43 

3B53 

49 

32 

4282 

74 

c8 

5035 

59  3014, 

48 

3640 

30 

51 

3864 

49 

45 

4294 

74 

26 

•  5°49 

59  4®  ‘4. 

52 

3650 

30 

59 

3875 

49 

59 

4306 

74 

46 

5062 

)59  5c 

H4 

56 

1  36601131 

08 

3886 

50 

Of 

4318 

i75 

07 

5077 

Latitude* 

5  Ritmb^  56'  15'.  | 

6  Rumb ,  67° '3  o'. 

7  Rftmb)  78°  45'. : 

Longitude. 

Difl.  in 
Miles. 

Longitude. 

Difl.  in 
Miles. 

Longitude. 

Difl.  in 
Miles. 

D. 

M. 

D. 

M. 

D. 

M. 

D. 

M. 

54 

0 

95 

24 

5832 

r55 

32 

7467 

323 

49 

16608 

54 

10 

96 

5° 

585* 

156 

1 3 

8+9;- 

325 

16 

16659 

54 

20 

97 

1 5 

5868 

156 

54 

8519 

526 

4D 

16710 

54 

30 

97 

40 

5S85 

l57 

36 

8  54, 

328 

04 

1 676 1 ; 

54 

40 

9^ 

07 

59°4 

17 

8571 

329 

33 

16815 

54 

50 

98 

32 

59Z2 

158 

5s 

8597 

33i 

01 

16764-. 

55 

0 

9s 

59 

5940 

1 59 

40 

8623 

332 

30 

16, ij 

55 

10 

99 

24 

5958 

160 

22 

8649 

334 

00 

16966 

55 

20 

99 

51 

5976 

161 

05 

8675 

335 

21 

I70l8 

5S 

30 

ioo 

1.7 

S994 

1 6 1 

47 

87O2 

336 

5i 

I7O69 

55 

40 

100 

46 

6012 

162 

29 

8728 

>38 

21 

1J1ZO 

55 

50 

IOI 

10 

6050 

163 

12 

8754 

i  39 

52 

I7I7I 

56 

0 

101 

37 

6O48 

163 

55 

878. 

341 

23 

1  7223 

56 

10 

102 

04 

6066 

164 

40 

8806 

342 

47 

17274 

56 

20 

1C2 

3i 

*5084 

i6y 

2 1 

883  X 

344 

19 

17325 

56 

30 

102 

5? 

6102 

166 

08 

8858 

345 

5i 

17376 

56 

40 

IC3 

25 

6120 

166 

52 

8885 

347 

24 

17428 

56 

50 

IC3 

S2 

6 1 38 

167 

36 

89 1 1 

348 

57 

£7479 

57 

0 

10  + 

20 

6156 

168 

20 

8937 

350 

27 

17530 

57 

10 

IO4 

46 

6174 

169 

04 

8963 

352 

00 

175^1 

57 

20 

I0S 

*5 

6192 

169 

4s* 

8989 

553 

3i 

17633 

57 

30 

105 

43 

6210 

170 

33 

9015 

35$ 

06 

176S4 

57 

40 

ioS 

1 1 

6228 

171 

18 

9041 

356 

4i 

‘7735 

57 

_5® 

106 

39 

6246 

i_7fL 

02 

9067 

358 

16 

17787 

58 

0 

107 

°7 

6264 

172 

47 

9094 

359 

45 

17838 

58 

10 

107 

35 

6282 

473 

32 

912c 

361 

21 

17889 

58 

20 

108 

04 

6300 

*74 

18 

9146 

362 

59 

17940 

58 

30 

108 

32 

63  18 

175 

04 

9172 

364 

36 

17992 

58 

40 

1 09 

01 

6336 

l75 

54 

9198 

366 

H 

18043 

5_i 

1 09 

30 

63  54 

176 

_37_ 

_92_24 

1 

361_ 

18094 

59 

0 

109 

59 

6372 

177 

27 

925O 

369 

29 

181+5 

59 

10 

1 10 

28 

6330 

178 

13 

9277 

371 

23  ! 

18197 

59 

20 

1 10 

57 

6408 

179 

co 

9303 

3-2 

43 

1824S 

59 

30 

1 1 1 

27 

6426 

*79 

47 

9329 

374 

23 

18299 

59 

40 

1 1 1 

56 

6444 

180 

35 

9355 

375 

58 

18350 

59 

50 

112 

26 

6462 

i8j_ 

22 

9381 

3  "7 

37 

1 8a  02 

Loxodromiques y  or  Traverfe-Tables  of  Miles  9 


1 Vith  the  Difference  of  Longitudes' and  Latitudes. 


i  Ritmbyi  ] 

Latitude - : - 

Longitude  ; 

D.  M.D.  M. 

60  015  00 

60  ic  15  04 

60  2015  08  , 
60  30  15  12 

60  40  15  16 

60  5c  1 5  20 

61  c  15  25 

61  1015  29 

61  20  15  33 

61  30  15  37 

61  4c  15  41 

6l5Ql$  45 

'62  c  15  49 

62  10  15  54 

62  20  15  5§ 

62  30  16  03 

62  40  16  07 

62  jjo  ^6_  12 

63  o  16  16 

63  10  16  20 

,63  2C  1 6  24 

63  30  16  29 

63  40]  16  34 

63  50  16  38 

64  O  16  43 

64  10 16  47 
64  20  16  52 

64  30  16  56 

64  40  17  oi 

64  5c  17  05 

65  o  17  10 

6*  10  i7  1 5 
6  5  20  17  20 

65  30  17  25 

6 5  40  17  20 
65  5C  17  34 


^Longitude  j 

D. 

M 

J  £ 

16 

1 1 

24 

31 

32 

31 

4i 

31 

4? 

31 

57 

32 

06 

32 

J5 

32 

23 

32 

3  1 

32 

4-0 

32_ 

49 

32 

S8  ' 

33 

07 

33 

16 

33 

25 

33 

34 

33 

43 

33 

52 

I  34 

01 

34 

10 

H 

19 

34 

28 

34 

JL8 

1 ,36  36  I 


3  to^,3  3°45,J.  L;.^*»;i>,45  co'- 

Longitu.lt  .  t  Lomtv.de  *  . 

»  — -  Dijt.  m  in 

D.  ivi.  -U/Vw.  O,  Allies. 

}0  25  4330  75  26  50;i 

5°  38  4:42,75  47  5105 

j  5°  S2  4354j76  c8  5119 

)|>i  06  4366*76  28  5134 

■5 1  20  437s  '76  43  5148 

1  jli _ 13  439°  j 77 _ 08  5162 

-  |5r  46  4402  77  29  5176 

>  52  00  44H  77  49  .5190 

\  S2  14  442^  78  10  5204 

\  52  28  4438  78  31  5218 

>  52  42  4450  7s  51  ?233 

5  51 _ S6  4462  79 _ 12  _5 247 

7  S3  10  4474  79  34  5260 

7  53  24  4486  79  55  5275 

$  53  38  4498  80  i7  5289 

)  53  53  4510  80  38  5303 

^  54  27  4532  81  00  5317 

?  54  21  _4S54  81 _ 22  _53  32 

i  54  38  4546  81  44  5345 

1  54  52  455s  82  06  5360 

5  55  °6  4570  82  28  5374 

f  55  22  4582  82  5I  5388 

5  55  37  4594  83  14  5402 

S  li _ 13  _±6_i^  ^3 _ 36  _54i6 

's  56  07  4618  83  59  543 i 

7  56  22  4630  84  22  5445 

8  56  38  4642  84  45  5459 

9  56  53  4654  85  09  5473 

0  [57  08  4666  185  31  5487 

?  |57  24  4679  (85 _ 55  5501 

1  57  4°  4690^6  19  55x5 

2  57  56  4701  ,86  42  5530 

3  S8  12  4715  87  06  5544 

4  58  28  4727  |87  29  .  5558 

7  5s  44  4739  |s7  5  5  5572 

5  59  01  47 5 c  83  20  5586 


”r  "  5  Riimb,^6°  15'. 

Latitude. - . — - 

•_ _  ZM-gOTie-  Dip.  in 

X),  M.  D.  M.  Miles. 

.60  o  1 12  56  6480 

60  10  1 1 3  25  6498 

60  20  1 13  56  6506 

60  30  1 14  26  6524 

6o-  40  1 14  57  6542 

60  50  1 15  27  6560 

61  o  1 1 5  58  6588 

61  10  1 16  29  6606 

61  20  1 16  59  6624 

61  30  1 17  31  6642 

61  40  1 18  03  6660 

61  50  1 18  34  6678 

62  0119  06  6696 

62  10  119  37  6714 

62  20  120  10  6732 


6Rtimbj6-j  J  jo\ 

D».  » 

D.  M.  Miles. 

i8*  11  9407 

182  59  9433 

183  48  94S9 

184  36  9486 

185  26  9512 

186  13  9538 

187  04  9564 

187  57  9590 

188  43  9616 

188  38  9642 

190  28  9668 

191  19  ^9695 

192  10  9721 

193  01  9747 

m  52  9773 

194  44  9799 

195  37  9825 

196  30  9851 

197  23  9878 

198  16  9904 

199  09  9930 

200  03  9956 

201  co  99  82 

201  51  10008 

2C2  49  10034 

203  43  10060 

204  38  IC087 

205  34  I0II3 

206  31  IOI39 

207  27,  1016s1 

208  24  IOI9 I 

2C9  20  10217 

210  iS  IO243 


•  7  /fowls’0  45'.  ‘ 

longitude.  . 

_ _ _  Lift,  tn 

D.  M.  Miles' 

379  19  18453 

381  oi  18504 

382  44  18555 

384  27  18607 

386  IO  18658 

387  50  18709 

389  32  18760 

391  18  18812 

393  04  18863 

394  50  18914 

396  29  18965 

398  17  19017 

400  05  19068 

401  54  19119 

403  43  19170 

405  28  19222 

407  16  19273 

409  08  19324 

41 1  00  19376 

412  52  I9427 

414  3  6  !9-K'8 

416  3 1  19529 

418  25  19581 

420  JLO  I9632 
422  16  19683 

424  08:  I9734 
426  01  19787 

428  00  19837 

430  00  19888 

431  58  £9939 

43.3  58  1999 1 

435  5°  2co+I 

437  52  2C093 

439  54  20144 

44i  57  201 95 

444  02  20247 _ 


"frith  the  Difference  of  Longitudes  and  Latitudes* 


D.  M.  D.  M. 


66  o  132  47 

66  10  133  24 

66  20  134  01 

66  30  134  38 
66  40 1 13  5  16 


00 _ 50  13  5  54 

67  o  136  32 

67  10  137  09 

67  20  137  49 

67  30  138  28 

67  40  139  08 

67  _ V?  139  47 

68  o  140  27 

68  10/41  07 

68  20  141  47 

63  30  142  29 

68  40  143  C9 

68  _ 50  143  49 

69  o  144  32 

69  10  145  14 

69  20  145  56 
69  30  146  39 

69  40  r 47  22 

69  50  148  c6 

70  o  148  48 

70  10  149  33 

70  20  T  5Q  17 

70  30  I  5 1  01 

70  40  15 1  47 

70  50  152  31 


6  Rumb76j<'  3  o'. 

£#.  h 
D.  M.  Miles, 

214  11  10348 

215  10  IO374 

216  13  I 0400 

217  15  10426 

218  17  10452 

219  i3  10479 

229  19  10567 

221  20  10531 

222  21  10557 

223  23  10583 

224  26  10609 

jL2 5  29  ££635 

226  33  ic66i 

227  36  10688 

228  41  10714 

229  45-  10740 

230  49  10766 

232  41  10792 

233-  13  108 i 8 

234  21  10844 

235  29  IC87O 

236  37  10897 

237  46  10923 

238  54  fQr  49 

mo  04  10975 

241  13  noci 

242  23  11027 

242  34  no>3 

244  48  1 1080 

244001 1  ic6. 


7  Rttmb, 78*45'. 
Lorvitude.  J  r;il  • 


D. 

M. 

44-5 

58 

448 

03 

450 

10 

452 

18 

454 

26 

456 

28 

458 

40 

460 

46 

36  2 

5* 

465. 

1 1 

467 

24. 

469 

J? 

471  44 

474  01 

476  18 

478  37 

480  57 

483  12 

+85  28 

4*7  51 
490  15 

492  40 
494  59 
497  M 

499  S1 
502  2 1 

504  52 

507  20 

5°9  47 
512  21 


LOGARITHMS 

For  Numbers  increafing  orderly  from  i  to  ioooo, 
with  their  Differences: 

Whereby  the  Logarithm  of  any  Number  under  1000000 
may  be  readily  taken . 


Nu.l 

Log. 

Nu. 

Log. 

Nu.l 

Log. 

Nu. 

Log. 

i  < 

D.OCOOOOO 

26 

•4H9733 

5 1 

I.7O757O2 

76 

1. 88o8l  36 

2 

D.3OIO30O 

27 

4313637 

52 

I.716OO33 

77 

I.88649O7 

3 

0.4771212 

28 

[.4471580 

53 

I.7242759 

78 

I.892O946 

4 

0.6020600 

29 

I.4623980 

54 

l-7323937 

79 

I.897627I 

5 

O.69897OO 

30 

1.4771212 

55 

1.7403627 

80 

1. 9O3O9OO 

6 

O.77815  12 

31 

r  .4913617 

56 

I.7481880 

81 

I.908485O 

7 

O.845O980 

32. 

1.505  1500 

57 

I.7558748 

82 

I.9I381  38 

8 

O.9O309CO 

33 

1.5 185 1 39 

58 

1.7634280 

83 

I.9190781 

9 

O.9542425 

34 

1.5314789 

59 

1.7708520 

34 

1.9242793 

IO 

I.COOOOOO 

37 

1.5440680 

60 

I.77815I2 

^5 

I.9294189 

1 1 

r. 04 13927 

36 

1.5563025 

61 

1.7853298  1  86 

I.9344984 

12 

1.0791812 

37 

1.5682017 

62 

1.7923917 

*7 

1-9395  x92 

13 

1.1139433 

38 

1.5797836 

63 

1.7993405 

i  88 

1.9444827 

H 

1.1461280 

39 

1.5910646 

64 

1.806 1800 

1  89 

r  •94939co 

JL5 

1.1060912 

40 

1.6020600 

65 

1.8129133 

90 

1x542425 

16 

1.20412C0 

41  1 

1 .6127838 

66 

1.8195439 

9 1 

1.5590+14 

17 

1.2304489 

42 

1.6232493 

67 

1.8260748 

92 

1.9637878 

18 

1.2552725 

43 

1.6334684 

68 

1.8325089 

93 

1  ‘.9684829 

J9 

1.2787536 

44 

i.6434527 

69 

i  .8388491 

94 

1.973  1278 

20 

1.30 1  c  300 

45 

1.6532125 

7_° 

1.8450980 

95 

1.977-236 

21 

1.3222193 

46 

1.6627  578 

71 

1 .8512583 

96 

1 .9822712 

22 

1 1.3424227 

47 

1.6720978 

72 

1.8573325 

97 

1.9867717 

23 

Si. 3617278 

48 

1.68 12412 

73 

1.8633229 

9S 

1.9912261 

24 

*1.38021 12 

49 

1.6901961 

74 

1.86923 1 7 

99 

U.9956352 

25 

4.3979400 

'  50 

1.6989700 

"5 

1.8750613 

ICO 

|2.OOOCC0O 

Nutn. 

0 

I 

2 

3 

100 

cooocoo 

0004341 

0008677 

oci 3C0  9 

101 

CC43214 

004-5 1 1 

cc 51805 

cc 56094 

102 

Co  ‘6002 

009025- 

00945-9, 

0098756 

103 

0128372 

013258-, 

OI36794 

0141 003 

IQ4 

0170333 

OI"45c7 

0I7''^77 

01828+3 

105 

C2  I  18  ,3 

02  16027 

02201 57 

0224284 

ic6 

025305  > 

02s: 1 5+ 

026 1^45 

0-6533  3 

i°7 

029383  8 

0:9-895 

O3019+-8 

0305997 

108 

0334237 

033825- 

03422-3 

0346284 

I  c9 

037+265 

°57s-+7 

0382226 

03S6202 

1 10 

0413927 

°4I7S'5 

C421816 

°425~55 

1  1  1 

0453230 

O457I4O 

C461048 

0464952 

1 12 

0492180 

O496C56 

O499928 

0503-97 

113 

0530784 

0534626 

O538464 

0542299 

1  H 

0569048 

05-2856 

C5-6661 

0580462 

115 

0606978 

O6IO753 

O614525 

0618293 

1 16 

0644580 

C64S322 

06  5206 I 

c655~97 

1 1 7 

0681859 

€68  5  5S9 

C689276 

0692980 

1  iS 

07 1 88 20 

0-22499 

O-26175 

072984- 

119 

0-55470 

°759Jl8 

0-62-62 

0-66404 

1 20 

07918  r2 

0-95430 

CT99245 

0802656 

121 

0827854 

083 1441 

CS35026 

083S608 

122 

0863598 

086-15- 

0S-O7 12 

|  0874264 

123 

0899C5 1 

090258c 

C9C6IC- 

j  0909631 

124 

OQ342  J7 

O03-718 

C941 2 l6 

|  09447H 

125 

C969 ICO 

°9725~3 

0476043 

0979511 

126 

1 003  ~o 5 

1 ocy  151 

IO1O393 

1014033 

1 2- 

103  8037 

1 c4! 45  5 

IO44871 

1048284 

128 

1072100 

10-5491 

I O78880 

1 082266 

129_ 

1105897 

1 109262 

1  II2625 

}  1  J  59_^5 

130 

1139433 

1 142-73 

1146110 

1149444 

131 

1472-13  | 

1 17602- 

1179338 

1 1 82647 

132 

1205739 

1209028 

12123  14 

I2l5598 

133 

32385  16 

1241780 

I 245O42 

1248301 

134 

1271048 

i 274288 

1 27752 5 

1280-60 

_J3  L_ 

1*03338 

UO65  5  3 

_1^09“67 

1312978 

136 

1335389 

133858  1 

1  34^-! 

1344958 

1  3  7 

1367206 

1390374 

1373541 

13-6705 

1 38  i 

1398791 

1401937 

I4O5  0''0 

1408222 

139  : 

1430148 

1483271 

1436392 

14395  1 1 

1 40  j 

1461280 

1464381 

1467480 

14-05-7 

1 41 

1432191 

149527° 

1498347 

1 501422 

...  4 _  | 

00 1 7  3  3  7  j 
CC6O379  j 
OIO2999 
0145205  ! 
0187005  ; 
0228406  j 
0269416 
0310043 
03  50293 
03  yO 173 

O429691 
046  8  S  5  2 
05C7663 
0546130 
o 5 84260 
0622058 
0659530 
069668 1 

°733$i7 

0^70043 

0806265 

0842 187 

08-7814 
°P  £  3 1 5 1 
0948204 
C;S29-S 
101-4-1 
105 1694 
1085650 
,1_1 19343 
11527-6 

1 185954 
1218880 
1251558 

1283993 

T  416177 
1348144 
1379867 
HI  1  36l 
I 442628 
i4~56'7 1 

1504494 


LOGARITHMS. 


9 


5 

6 

7 

8 

9 

Dirr. 

0021061 

0025980 

0030295 

0034605 

0038912 

4324 

OO64660 

0068937 

0073209 

00/7478 

0081742 

4-8  1 

CIO7239 

0111473 

0115704 

•01 1993 1 

0x24154 

4240 

ci4;4C3 

0155597 

0157787 

0161973 

0166155 

419s 

019  r 163 

019551- 

019^467 

0203613 

02077,-5 

4158 

0232524 

0236-739 

0240-50 

°244 '57 

0248960 

4118 

0273496 

027-5-2 

028 1644 

0285712 

0289777 

4080 

0314:85 

0318123 

0322157 

G  3  2  6  I  8  8 

03  30214 

4.042 

°3  542 . 7 

°3  5Sl9  J’ 

0362295 

0366289 

0370279 

4004 

0394141 

039:105 

04:2066 

0406023 

0429977 

3968 

0433623 

0437551 

0441476 

044539s 

0449315 

.3932 

04-2-49 

C47(  642 

04-572 

04844 i 8 

0488301 

3897 

°5II525 

°5  1 5  3S4 

0519239 

05230.;  1 

0526939 

3862 

°H>9  58 

°5  5  37s3 

C5570C5 

05614:3 

°)6)237 

3S2S 

0585055 

059 1 846 

0595634 

0599419 

0603200 

3  795 

0625820 

O62957S 

0633334 

0637085 

O640834 

3-62 

0663259 

06.-6985 

0670708 

0674428 

0676145 

3729 

070c 3  -9 

0-740-3 

070-765 

Q7H453 

O,'  1S13S 

3698 

073-183 

0740  ’47 

0-44507 

0748 164 

075 1 S 1 8 

36  66 

07-36-9 

07773 12 

0-80  41 

0-84568 

0788 192 

3636 

0809  “>70 

0813473 

08170-3 

0820669 

0824263 

3605 

0845763 

0847336  ! 

0852906 

0856473 

0860037 

3  576 

cSS 1 36 1 

0S84905 

0888446 

0891984 

°8955i9 

3  547 

0916669 

0920185 

0923696 

0927206 

Jill 

095 1 69 3 

0955180 

0958664 

0962146 

0965624 

34S9 

0^864^- 

0989896 

;  0993353 

0996S06 

1000257 

3462 

1020905 

102433- 

1  102-766 

103 1 192 

I C  3  46  1 6 

3434 

1055 i 02 

1058506 

1061909 

1065  308 

IO687O ^ 

342'S 

108,03 1 

1092410 

1  13957s5 

1099 159 

l 1025 29 

338i 

1 12269S 

1 1 26050 

i  1 1294:0 

1 132746 

££3  091 

3355 

1 1 56105 

1159432 

!  II62/56 

1106-77  1 

1169396  | 

3529 

1189257 

11-2559 

1I95858 

1179154  1 

120244?  I 

3  3-3 

1222159 

1225435 

1  226-C  9 

1231  ;8  I 

1  2  3  1 2  5  0 

1 

32-9 

;  1254S13 

1 258064 

I26i3 1 f 

126456  1 

1:6  806 

3  2  55 

i  128-223 

12.90450 

1 293676 

12968  9 

130.1:3 

j 

;  ni-393 

U2259- 

I3257QS 

ij;  2^998 

1152194 

! 

J.204 

:  13)1326 

1  3  5-1-50- 

1357685 

1 36  -  66 i 

1,640:4 

j 

3182 

i  I383O27 

1  1380184 

! 389339 

1  392~i  92 

1  :956-l3  , 

3  l  60 

;  14U4.^ 

1  ‘476’i 

I420-  65 

14:3895 

142-022  , 

1 

■5  1  3- 

1  ■  4  5  4 - 

!  144-8  54 

145^64 

1455C7 2 

i45';i  7 

Iii4 

14-676: 

1479853 

i  1 482.94 1 

I  4 '  602 6 

1-8.  IIO  : 

3002 

,150-764 

1  1 7  1  .6  3 2 

;  I517698 

1  1516762 

l5190:4' 

3070 

A  2 


A  Table  of 


152288'$ 

1553360 

I583625 

1613680 

1643  5^8 
1673 173 
I7C2617 
I-31863 
I76O7I3 
I-89769 

1818436 
1846914 
1875207 
1903317 
I93H46 
19^89^,6 
I98657I 
2013  97^ 
2041200 
2C68259 
2O95I5O 
2121 876 
2148438 

2174839 

220108  I 

2227165 

2253093 

2278867 
2304489 
7_3£996i 
2355284 
2380461 
2405492 
2430380 
2455127 
24Z9733 
2504200 
2528530 
2552725 
2576786 
2600714 
262451 1 


I52594i 
15 56396 
1586640 

1 6 1 6674 
1646502 
16-6127 
1705550 
i~34776 
1763807 
1-92645 
1821292 
i^49752 
1878026 
19061 18 
1934029 
1961762 
1989319 
201 6702 

204391 3 
2070955 
209783c 
2124540 
2151086 
2T7Z4-I 
2203696 

2229-64 

2255677 

2281436 

23O7O43 

23325°o 

2357^09 

2382971 

2407988 

2432861 

2457S93 

2482186 

2506639 

2530956 

25  5  5 1 3  7 
2579184 
2603099 
2626883  I 


1528996 

1559430 

1589653 

1 6 19666 
1 6494-4 
1679078 
1 70848  2s 
173-688 
1  766699 

T7955 18 
1S24146 
1852588 

TS80844 

1908917 

1936810 

1 9645 2 5 

1992065 
2019431 
2046625 
20-3650 
210050S 
2 1 27201 
2153732 
2180100 
22063 10 
2232363 
2258260 
2284003 
-309596 
233 5038 
2360331 
2385479 
2410481 

2435341 

2460059 

2484637 

2509077 

2533380 

2557548 

2581582 

2605484 

2629255 


1532049 
1 562462 
1 592663 
1622656 
1652443 
1682027 
171141 1 
1740598  . 
^69590 

1798389 

1826999 

1883659 

1911714 

1939590 

196-7287 

1994809 

2022158 

204s  33) 
2076344 
2103185 
2129862 
2156376 
2182728 
2208922 

2234959 
2260841 
2286570 
2312146 
2 3 37574 
2362853 
2387986 
24129-4 

2437819 

2462523 

2487087 
251 1513 
253  5;°3 
25  5995“ 
25839-8 
2607867 
263 1625 


_  4_ 

1535100 
1565491 
1595672 
i 625644 
1655411 
168497  5 
1714339 
I7435°6 
1772478 
1801259 
1829850 
1858253 
1886473 
1914510 
1942367 
1970047 

1 997  5  52 
2024883 
2052044 
2079035 
2105860 
2132521 
21 59018 
£LS>53S5 

2211533 

2237554 

2263421 

2289134 

23 I4696 
234OI08 

236  5373 
2390491 
2415465 
24402  .6 
24649'  6 
^£[9536 
2513948 
2538224 

2562365 

2586373 

2610248 

2633993 


L  0  G  A  O  THUS. 


5 


1538149 

1568519 

1598678 

1628630 

1658376 

1687920 

1717264  I 

1746412  | 

1775365 

1804126 

1832698 

1861084 

1889285 

I9173°4 

I945U3 
I972’i8o6 
2000293 
2027607 
2054750 
2081725 
’  2108534 
"  21-5517S 
•  2161659 
2187980 
2214142 
2240148 
2265999 
2291697 

2317244 

2342641 
236789 1 
2392995 
2417954 
2442771 
2467447 

2491984 

2516382 

2540645 

2564772 

2588766 

2612629 

2636361 


1541195 

1571)74 

1601683 

1631614 

1661340 

1690863 

1720T88 
1749316 
1778250 
1806992 
i835545  I 

1863912 
1892095 
1920096 
1 9479 1 7 
1 975562 
2003032 
|  2030329 
I  2057455  ! 
2084413 
21 11203 
2137833 

2164298 
2 T 00603 
2216750 
2242740 
|  2268576 
2294258 

2319790 
!  2345I73 
i  2370408 

2395497 

2420442 

2445245 

2469907 
2494430  | 
2518814 
2543063 
2567177 
25911 58 
2615008 
2638727 


_7 _ 

1 544240 
1 57456b 
16046 85 
1634595 
1664301 

1693805 

1723 110 
1752218 
1-781 132 
1809856 
1838390 
1866739 
1894903 
1922886 
1950690 
1978317 
2005769 

2033049 

2060159 

2087100 

2113876 

2140487 

2166936 

2193225 

2219356 

2245331 

2271151 

2296818 

2322335 

2347703 

2372923 

2397998 

2422929 

2447718 

2472365 

2496874 

2521246 

25+5481 
256958 1 
2593549 
26l;.3^5 
2641002  I 


8 

1547282 

15775% 

16076*36 

*677575 

1667260 

* 696744 

1726029 

1755118 

1784013 

1812718 

1841233 

1896563 

1897709 

1925674 

1953460 

1981070 

2008505 

2035768 

2062869 

2089785 

21 16544 

2143139 

2169572 

2195*45 

2221960 

2247920 

22-3724 

2299377 

2324879 

2350232 

2375437 

2400498 

2425414 

2450189 
2474823 
24993i7 
2  s  2  3  67 5 
2547§97 

2571984 

2595939 

2619-62 

2643455 


1550322 

1580608 

1610684 

1640553 

1670218 
1799682 
172894^ 
1758216 
178689.2 
1815578 
1844075 
1872386 
19005 14 
1928461 
1956229 
1983821 

2011-239 

2038485 
2065560 
2092468 
21 1921 1 
2145789 
2172206 

2198464 

2224563 
225050- 
22-62^6 
2301934 
2327421 
23  5il59 
237795° 
2402996 
242-898 
2452658 

247717s 

2501259 
2526103 
2550312 
2574386 
1 1598327 
2622137 
I  2645817 


2648178 

26  ■■  1 7 1 7 
2695120 
2718416 
2-41570 
2-640  ]  8 

17*7536 

28.;  0334 
2833012 

2S5>5'3 
2S-+01.  - 


2966052 

298853! 

3010300 

SO; T  6l 


3  117)39 
3 1 3  672 
3  i>97£^ 
3 1 806  3 3 
3201463 

3222193 
3242825 
5263359 
3 2  : 3 796 
3304130 
3324385 
0  5-t4>5  " 
336459- 
3  384,65 


2^50558 

26-4-64 

269-464. 

2-20738 

2745888 

2-66o I 5 

j 

28  1260  '  ] 

28351-+  ! 
>FS2’  i 

28802,-5  : 
29-2573  : 
2,24-76  j 
27468 66  j 
296  845  i 
2 )  \  0*13  .. 
3  124-1  j 
3234  m  ! 
3055663  i 
30  7.99  I 
3098430  I 
311  65-  I 
3  14-7  'O 
3161  '01 

318272! 

3  2C3 540 
3224260 
3247-82 


2652  96 
26-6410 

26.;p707 
2723058 
2-46 I96 

276  -  2  I  I 
27}2:05 
28148-9 

2837534 
286CO- I 
2882492 
29O4798 
29269.O 
2949O69 

29- 1036 

2  >92  9 3 
3CI4641 
323628  > 
3257871 

30- 9237 

310055- 
31217-4 
3I+28S- 
3163  8q- 

3  1 84S07 
32.056 1  - 
3226327 
3246939 
r.6-4,4 
328”  -  2 


>320167  j 
!  3  2  6-j  04  ! 

5  .H6548  j 

7665.78  ! 


334855' 

3 36 '5  8 
338'^:- 


2655253 

2678754 

2702128 

27253-8 

2-48503 

2771506 

2-94388 

28  17 150 

2S3y793 
28623 18 
2884-28 
290-022 
2929203 
29512-1 

29  3227 

2  4  9  5  C  7  3 
3016809 
3038438 
3059959 
3081374 

3  102684 
3  1238  >9 
3144992 
3165993 

3!  868.93 
520-692 
3228393 

3248995 

3 269 5c O 

5289909 


3570597 

3  3  0'-)3- 
341-3  '6 


26576^9 
2681097 
2  7044  59 
2^2-696 
2-50809 
2773800 
2796669 
23 19419 
2842051 
2864565 
28^6563 
2909246 
293 1415 
29  347 1 

2  97  54 '7 
29-251 

3  i  "9~1 

304:595 

3062105 
308^509 
3104809 
3  126:04 
3  1 47 '97 
3 168087 

3  1 88777 
3209-67 
3230457 
3251050 
32?1 545 

3  29 1 944 
3312248 
3  3  32457 
3  3  52  7 72 
3372595 
3392526 
3212366 

3452 1 16 
32s:  1 77 6 


L  0  G  A  <$Cl  T  H  M  S. 


2659964 

2683439 

2706788 

2730013 

2753113 

2776032 
2-98950 
282 1688 
2844307 
28668 10 
2889196 
291 1468 
2933626 
29556-1 
29-7605 
2^99420 
3021 144 
3042 r^i 
5064250 
3085644 
3106933 
31-8118 
3149200 
3170181 
3191061 
3211840 

323252I 

3253104 

3273589 

3293979 

3314273 

■33344*73 

33545-9 

3374593 

3394514 

341434.5 

3434086 

3453737 
3473300 
3492775 
35 12163 
3531465 


2662317 
2685780 
27091 16 
2732328 

2755417 

2-78383 

2801229 

2S23955 

2846563 

2869054 

2891428 

2913688 

2935835 

2957869 

2979792 

3001605 

3023309 

304+905 

3066394 

3087778 
3  10..056 
3130231 
3151503 
3  1-2273 
3193143 
3213913 

32545.4 

3255157 

32- 5633 

3296012 
3316297 
3 3 364  8 
3356585 

33- 65  9 
3396501 
3416323 
3436055 
34S569^ 
3475252 

3494718 

3514098 

3  5  3  3  3  9 1 


7 _ 

2664669' 
26881 19 
2711443 
273+643 
2757719 
278067  3 
2-03517 
282622: 
284881- 
2S7 1296 
2893659 
29j  5908 
2938044 
2960067 
29819-9 

3033781 

3025474 

301-705.; 

306855- 
308991c 
j  31111*8 
I  3132343 

:  3  I  53+O5 
I  l1  "43 65 
j  3  1  9  5  2  2  4 
j  3215984 
■  3236645 
;  325-209 
I  32  67  5 

o 

;  3i+>  0  +  5 
I  3318320 
3338501 
3358589 

337858+ 

339  '4^S 
j  3418301 
3438023 

345“657 
34-7202 
3496660 
35  1603 1 
3535316 


2667020 

269045- 
2^13769 
273695 6 
2760220 
2782962 
2 ^05-84 

2  >28486 
265 107c 
28~3  53c' 
2895889 
2918127 
2.94025  1 
2962263 
2984164 

3005955 
302-637 
3049212 
30706  7  > 
3092042 
3113299 
5  134454 
3i55iO) 

3  1  7645  5 


3 23 'T 20  j 
3259260  j 
32-97 16 
3  300077 

3320343 

3340514 

3360593 

33^05-9 ' 

34004-3 

34202-7 

3439991 

3459615 

3479M2 

3498601 

351796s 

3537239 


9 _ 

26  89369 
26. ;2794 
2716093 
2739208 
2762320 
2^852^0 
280  059 
2830750 
2853322 
28757-8 

28981 18 
2920344 
2942457 
2964458 
2986348 
3208128 
3029799 
3051 363 
32-2820 
30+4172 
3  l  l  5420 
3136563 
315-605 
3J 7_8  545 
319-384 

3  2201 24 
3240-66 
3261310 
3281-57 
3302108 
3  3  2  2^64 
3  342.536 
3  362596 
33825-2 
3402458 

3+22252 

344 !  95^ 
3461573 
3481 ici 
3500541 

3  5 1 9895 

3539162 


2 


354*0% 

3560259 

3S79348 

3S98355 

3617278 

3636120 

3654880 

3673559 

■3692159 

3710679 

3729120 

37428% 

3765769 

3783979 
38021 12 
3820170 
3838i54 
3856063 

38-73898  I 
3891661 
3909351 
3926969 

39445*7 

3961993 

3979400 
3996737 
4014005 
403 1205 

4048337 

406  5402 
4082400 
4099331 
41 16197 
4132998 

4149733 

4  T  6640  5 
4183OI3 
4199557 
4216039 
42  3  2459 
42488  l  6 
4265XI3 


3543006 
3562171 
3  5812.53 
3600251 
3619166 
3638000 
3656751 
3675423 

3694OI4 
3712526  j 
3730960 

3749316  j 

3767594  j 

37S5796  j 
3803922  j 
382x972  i 

3839948  | 

3857850 

3875678  ! 

3893433 

3911116 

.3928727 

3946268 

3963737 

3981137 

3998467 
4015728 
4032921 
4050047 
4067105 
4084096 
4101021 
41 1-880 
4134674 
4151404 
4168069 
4184679 
4201208 
42 1 7684 
4? 34097 
4250449 
4266739 


3544926 

3564083 

3583156 

3602146 

3621053 

3639878 

3658622 

3677285 

3695869 

37*4373 

373279.9 

375**47 

3769418 

3787612 

3805730  ! 

3823773 

3841741 

3859636 

38774.S7 

3895205 
3912880 
3930485 
3948018 
3965480 
3982873 
4000196 
4017451 
4034637 
4051755 
4068807 
408579 1 
4102710 
4119562 
4136350 

4153073 
41 69732 
4186327 
4202859 
4219328 
423 5 
4252080 
4268365 


_ 3 _ 

3546845 

3565994 

3585059 

3604040 

3622939 

3641756 

3660492 

3679147 

3697723 

3716219 

3734637 

115  2  9  77 
3771240 
3789427 
3807538 
3825573 
3  %3  534 
3861421 

3879235 

3896975 

3914644 

3932241 

3949767 

3967223 

3984608 

4001925 

4019172 

4036352 

4053464 

4070508 

4087486 

4104398 

4121244 

4138025 

41 54~42 

417*394 

4187983 

4204509 

4220972 

4237372 

42537*2 

4269990 


3  54%64 

3567905  | 

3586961 

3605934 

3624825 

3643633 

3662361 

3681008 

3699576 

3718065 

3736475 

3754807 

3773062 

3791241 

3809345 

3827373 

3845326 

3863206 

3881012 

3898746 

3916407 

3933997 

395*516 

3968964 

3986343 

4003653 

4020893 

4038066 

4055171 

4072209 

4089180 

4106085 

4122925 

4139700 

4156410 

4173056 

4189638 

4206158 

422261+ 

4239OO9 

4255342 

4271614 


LOGARITHMS, 


9 


5 

6 

7 

8 

9 

Diflf. 

3550682 

3569813 

3588862 

3607827 

3626709 

3645^10 

3552599 

3571723 

3590762 

3609719 

3628593 

3647386 

35545*5 

3573630 

3  592662 
361 1610 
3630476 
5649260 

3556430 

35/5537 

3594560 

3613508 
3632358 
3651 134 

3558345 

3577443 

3596458 

3615390 

3634239 

3653007 

1918 

1908 

1901 

1893 

I  884 
1877 

3664230 

3682869 

3701428 

37*9909 

37383 1 1 
3756636 

3666097 

36S472S 

3703280 

3721753 

3740147 

3-58464 

3667964 
3685^87  ’ 
3-05131  1 

3725596  ! 
3-41985  | 
3760292  i 

3669830 
36S84+5 
370698 1 
3725438 

3743817 

3-62118 

3671695 

3690302 

3^08830 

3727279 

3-4565* 

3-63944 

1869  | 
1861  ! 

l8>*  | 
184+  1 

1856  1 

1 829  ! 

3774884 
3793055 
381 1 1 5 1 
3829 17 1 

3847117 

3864900 

3776704 

3794868 

3812956 

3830969 

3848908 

3866773 

3  —  8524  1 
5-96680  ; 
3814761  ; 
3832766  , 
3850698  ] 
3868555 

37Q0343 

379S492 

3836565 

3834563 

3852487 

3870337 

3782161 
3800302 
3818368 
3S363  59 
3854275 
3872118 

1822  | 
1814  | 
l8o6 
I798 

1791 

17% 

3882789 

3900515 

3918169 

3935752 

3953-164 

3970705 

3884565 

3902284 

39*993* 

3?375°6 

3955011 

3972446 

3886340 

3904052 

3921691 

3939280 

39567S8 

3974*85 

38881 14 
3905819 
3923452 
3941013 
3,95S5°4 
19759^4 

3889888 

3907585 

3925211 

3942765 

3960249 

3977662 

*774 

1769 

1762 

*755 

1748 

1741 

3988077 
40c 5 3 80 
4022614 
4039780 
4056878 

40739-9 

398981 1 
4007105 
4°24333 
4041492 
4058584 
4075608 

399*543  ; 
4008832  : 
4026052  ; 
4043205 
.4060289  j 

4077307 

3993275 
4010557 
4027771 
40449 1 6 
4061994 
4079005 

3995007 

4012282 

4029488* 

1  4046627 
4063698 
4080703 

1734 

1727 

1721 

1714 

1707 

1700 

4090874 
4107772  ' 
4124605 

414*374 

4158077 

41747*7 

4092567 
4109459 
4126285 
4143047 
4*59744 
4!  763 77 

4094259 
41 1 1 144 

4127964 

41447*9 

4161410 

4178037 

4095950 
41 12829 
41 29643 
.4*46391 
4163076 
4179696 

4097641  j 
41*45*3  ! 
413*320 
4I48C63 
4I6474I 

4_i?i355 

1694 

1687 

1680 

1674 

1667 

1661 

4191293 

4207806 

4224257 

4240645 

4256972 

4273238 

4192947 

4209454 
4225898 
4242281 
425860 1 
4274861 

4194601 
421 1 101 

4227539 

4243915 

4260230 

4276484 

4196254 
42 1 2743 
4229180 
4245550 
4261858 
4278106 

4*97906 
4214394 
4230820 
4247183 
426348 6 
4279727 

1655 

1648 

1643 

1636 

1630 

1624 

B 


Nam.  _o _ _ £ _  _  2_ _  3_ _  _  4 

268  4281343  4282968  4284588  4286207  4287825 

269  4297523  4299137  4300751  4302364  4303976 

270  4313638  4315246  4316853  4318460  4320067 

271  4329693  43  3 1 295  4332897  4334498  4336098 

272  4345^9  434728)  4348881  43  5°4?6  4352071 

273  4361626  4363217  4364807  4366396  4367985 

274  4377506  4379090  4380674  4382258  4383841 

275  4393327  4394906  4596484  4398062  4399639 

276  4409091  4410664  4412237  4413S09  4415380 

2-7  4424-98  44-26365  4427932  4+29499  443 1  c  6  5 

278  44404+8  4442010  44+3571  4+4xi 32  44+6692 

2-9  4456042  +457598  4459154  4+60709  4+62264 

280  4471580  4473 13 1  4+74681  4476231  4477780 

281  4487063  4488608  4490153  4+91697  4493241 

282  4502491  4504031  4505570  4507109  4508647 

283  4517864  4519399  4520932  4522466  4523998 

284  4533183  4534712  4536241  4537769  4539296 

285  4548449  +5+99-2  4551495  +553018  4 >545+o 

286  4563660  +565179  +566696  4568213  4569731 

287  4578819  4580332  4581844  4583356  4584868 

288  4593925  +595+33  45969+0  4598446  4599953 

289  4608978  4610481  4611983  4613484  4614985 

290  4623980  4625477  46269-4  4628470  4629966 

_2£I_  I63892O  4640422  4641914  4643405  4644895 

292  4653828  4655316  4656802  4658288  4659774 

293  4668676  467OI58  4621640  4673I2O  -1674601 

294  46834-3  468495O  4686427  4687903  4689378 

295  469822O  4699692  47OII63  4702634  47041 C5 

296  4712917  4714384  4715850  4717317  4718782 

297  4727564  4729027  4730488  4-3 1949  4-33410 

298  474-163  4743620  4745076  4746533  4747988  .. 

299  4756712  4758164  4759616  4761067  4762518 

300  4771212  4772660  4774107  4775553  4776999 

301  4785665  4787108  4788550  4-89991  4791432 

302  4800069  4801507  4802945  4804381  4805818 

303  4814426  4815859  48  IT 29 2  4818724  482OI56 

304  4828736  483OI64  4831592  4833OI9  4834446 

305  4842998  4844422  4845845  484726S  484869O 

gc6  485-214  4858633  4862052  4861+70  486.28S8 

307  4871384  4872798  4874212  4875626  4877039 

308  4885507  4886917  4888326  4889735  4891144 

309  _  4899585  4900990  4902395  4903799  4905203 


LOGARITHMS. 


;  4289443 
4305588 
4321673 
4337698 
4353665 
436057? 
4385423  1 
44c 1 2 16 
4416951  ! 
4+32630 
4448252 
4463818 
+4-9329 
++94  /  ^4 

4510184 

+525531 
45+0823 
455606 1 
+5” 1 2+6 
45S63-S 
4601458 
4616486 
463146 1 
4646386 
4661259 

+67608 1 
+690853 

4705575 

472024T 

4-34870 

47+94+3 

4763968 

+778445 

4792873 

4807254 

482^587 

4835873 

4850112 

4862.305 

4878451 

4892552 

4906607 


_ 6 _ 

4291060 
4307199 
4323278 
4339298 
435525s 
43~  1161 
4387005 
4402792 
44-18522 
4434195 
4449811 
4+65372 
4+80877 
4496326 
45 1 1721 

4527C62 

4542349 
455~5Sz 
4572762 
4587889 
4602963 
46 17986 
4632956 

4647875 

4662743 

4677560 
4692327 
4707044 
472171 1 

4736329 

4-50898 

4765418 

+•77989° 

4794313 

4808689 

4823018 

4837299 

4851553 

4865^21 

4879863 

4893959 

4908009 


_ 7 _ 

4292677 

4308809 

4324883 

4340896 

4356851 

4372748 

4388587 

4404368 

4420092 

4+35759 

445 1 37°  ; 

4466925  : 

4+82424 

4497868 

4513258 

4528593 

4543875  • 

4559102  : 

4574277 

4589399 

460446S 

4619485 

4634450 

4649364 

4664227 

4679039  ; 

469380I 

47085 1 3  ; 
+723175  ! 

+737788  ; 

+752352  ; 

4766867 

47s 1 3 34 
4795754 

4810124 

4824448 

4838725 

4852954 

4867138 

4881275 

4895366 

4909412 


4294293 

4310419 


_ 9 _ 

I  4295908 
I  4312029 


4326487  4328090 

434249+  4344092 

4358444  4360035 

4374334  4375920 


4390167 

4405943 

4421661 

4437322 

4452928 

4+68477 

4483971 

4+99410 

45 1 479+ 

+530124 

4545+00 

4560622 

+575791 

4590908 

4605972 

4620984 


4391747 

4407517 

4+23229 

4+38885 

4+54485 

44-0029 

4485^7 

4500951 

4516329 
453 1654 

4546924 

4562142 

4577305 

45924!“ 

4607475 


46359+4  +63-437 

4650853  4652341 


46657 1 1 
4680518 

+695275 

4709982 

4724639 

4739247 

4753806 

4-68316 

4782778 

4-97192 

4811559 

4825878 


4667194 
468 1996 
4696748 
4711450 
4T26102 
4-40705 

4-55259 

4-69765 

4784222 

4798631 

4812993 

4827307 


4840150  4841574 

4S54375  4855795 
4868554  4869969 
4882686  4884C97 
4896773  4898179 
49IO814  I  4912216 


A  Table  of 


Num. 

O 

1 

310 

4913617 

00 

0 

>>-> 

O'. 

311 

4927604 

4929000 

312. 

4H1546 

4942938 

313 

4755443 

4956831 

314 

49692^6 

4970679 

3^5- 

4983 1 c6 

4984484 

3 16 

.4^96871 

4998245 

31-7 

5010593 

5011962 

3 1 8 

502427 1 

5025637 

3i9  ■ 

5037907 

5039268 

3  1  °t 

5051500 

5052857 

3  2  J- 

5065050 

5066403 

32$ 

5078559 

5079907 

323 

5092025 

5093370 

3^4 

5105450 

5106790 

325'- 

5118834 

5120170 

326 

5132176 

5  1 3  3  5°8 

327 

”328 

5 1 45478 
5158738 

5146805 

5^60062 

329 

5 171959 

5l73S79 

5186455 

330 

5185139 

33i 

5 198280 

5199592 

332 

521 13S 1 

5212689 

333 

5224442 

5225746 

334 

s -337465 

5238765 

335 

5250448 

S  2  5 1 744 

336 

5263393 

5264685,, 

337 

5276299 

5277588 

338 

5289167 

5290452 

3  39 

5_30i997 

5303278 

34° 

53 14789 

53 16066 

341 

5327544 

5328817 

342 

5340261 

534I53I 

343 

5352941 

5354207 

344 

5365584 

5366847 

J_45_ 

5378191 

5379450 

346 

5390761 

5392016 

347 

5403295 

5404546 

348 

5415792 

5417040 

349 

5428254 

5429498 

350 

5440680 

5441921 

3  5 7 

5,1 -r?  071 

*451-308 

49 1 64 1 8 
4930396 
4944329 
4958218 
4972062 
4985862 
4999619 

501 33  32 

5027002 
5040629 
5054213 
5067-755 
5081255 
5094713 
5108130 
5^1505 
5 1 34840 
5 1 48 1 3  3 
5161 386 
5174598 
5  i8777  i 
5200903 
5213996 
5227050 
5240064 
525  3040 
5265977 

5278876 

5291-736 

5304558 

5327343 

53*30090 

5342800 

5355473 

5368109 

5380708 

539B.271 

5405797 

5418288 

5430742 

5443161 

5455545 


3 

49 17818 

4931791 

4945720 

4959604 

4973444 

498724Q 

5000992 
5014701 
5028366 
5041989 
5055569 
50691 07 
5082603 
5056057 
5 109469 
5122841 
5136171 
5149460 
5162709 

5I759T7 
5 189086 
5202214 
5215303 
5228353 
5241364 

5254335 

5267269 

5280163 

5293020 

5305839 

5318619 

5331363 

5344069 

5356738 

5369370 

5381966 

5394525 

5407048 

5419535 

5431986 

5444401 

5456781 


4 _ 

4919217 

4933 186 

4947 1 10 

4960990 

49-4325 

498 86 17 
5c 02 36 5 
5OI6069 
50297  3  I 
5043349 
5056925 
5O7O459 

5083950 

5O9740O 

5 1  ic8o8 

5  I24j75 
5137501. 
5 ■ 50787 
516403 1 
5177236 
5190400 
5203525 
5216610 
5229656 
5242663 
5255631 
5268560 

52S1451 
5294303 
5307 1 18 

5319895 

5332635 

5345338 

5358003 

5370631 

538^223 

5395779 

540829S 

5420781 

5433229 

5445641 

5458017 


LOGARITHMS. 


r? 


5 

6  ! 

7 

8 

9 

Dilf. 

49206 1 6 

4922014  1 

4923413 

4924810 

4926207 

1399 

4934580 

4935974 

4937368 

4938761 

4940154 

1394 

4948500 

494^890 

495 1 279 

4952667 

4954056 

1390 

4962375 

4963761 

4965145 

4966529 

4967913 

I385 

4976206 

4977587 

497*967 

49S0347 

49  s  1 7  27 

1  38l 

49%994 

4991370 

W2746 

499+121 

4995496 

1377 

5003737 

5005109 

5006+81 

5007852 

5009222 

I  372 

5017437 

5018805 

5020172 

5021539 

^022g0<? 

1368 

5031094 

5032458 

5033821 

5035 183 

5036545 

1  363 

5044709 

5046068 

5047426 

5048785 

5O5O142 

I  360 

5058280 

5059635 

5060990 

5:62344 

5C63697 

1355 

5071S 10 

5073160 

50-45! 1 

507586a 

5077HO 

135f 

508^297 

5086644 

5087990 

5089335 

5090680 

1347 

5098743 

5 100085 

5101427 

5102768 

5 104109 

1343 

5 1 1 2 1 47 

5U3485 

5114823 

5 1 1 6 1 60 

5 1 17497 

1339 

5125510 

512684+ 

5128178 

512951 1 

5130844 

1335 

513885} 

5 140162 

5141491 

5142820 

5144149 

1331 

51521 13 

5153439 

5154764 

5156089 

5157414 

1326 

5^5354 

5 166676 

5167997 

5169318* 

5 1 70639 

1323 

5178554 

5I79872 

5181 189 

5182506 

5183823 

I3l8 

5  x9 1 7 1 5 

5 193028 

5194342 

5195655 

5196-768 

1315 

52.04835 

5206145 

5207455 

5208764 

5210073 

1310 

5217916 

5219222 

5220528 

5221833 

5223138 

;  1  306 

5230958 

5232260 

5233562 

5234s63 

5236164 

13©2 

5243961 

5245259 

5246557 

5247s54 

5249151 

H98 

5256925 

5258219 

5  2  59  S 1 3 

5260807 

5262100 

1294 

526985 1 

5271141 

5272431 

5273721 

5275010 

1291 

5282738 

5284024 

5285311 

5286596 

5287S82 

1287 

5295587 

5296869 

5298152 

5299434 

5300716 

1284 

530839^ 

5309617 

5310955 

|  iLLiro4  | 

5313512 

I2  8o 

5321171 

5322446 

5323721 

5324996 

5326270 

1276 

5333907 

5335179 

533645° 

5337721 

53 38991 

1272 

5346606 

5347^74 

5349141 

5350408 

5351675 

1263 

5359267 

5360532 

5361795 

5363059 

5364322 

1264 

5371892 

5373153 

5374413 

5375672 

5376932 

126l 

5384481 

5iiS712 

5386994 

5388250 

5389506 

I258 

53.97032 

5398286 

5399538 

5400791 

5402043 

1253 

5409548 

54IO798 

5412047 

5413296 

5414544 

H50 

5422028 

5423274 

5424519 

5425765 

5427010 

1247 

5434472 

543  57H 

5436956 

5438198 

5439439 

1243 

5446880 

5448H9 

544935^ 

5450596 

5451834 

1239 

5459253 

5460489 

5461724 

5462958 

5464193 

1236 

o 


ABLE 


5465427 
5477"47 
5 49 00 3 3 
5502.2.85 

5  5 r  45?° 

5526682 

553^830 

555=944 

5563015 

5575=71 

55S7OO6 

5599066 

56IIOI  4. 
562^g29 
565481  I 
564666  1 
5658478 
567O264 

5682017 

5693739 

5705429 

5-717088 

5-28716 

5145111 

5-51878 

5  7634 1 3 

5774917 

5786392  ' 

5-97836 

58.09250 

5820634 

5831988 

5843312 
‘  5854607 
!  5865873 
i  5877110 
I  58883T7 
|  5899496 
:  5912646 
|  5921768 
j  5932861 
5943925 


5466660 

5478977  1 

5  49 1 2  5  9 

5  503  507 

55 1 5-20 

5  527S9S 

5540043 

5552154 

5564231 

55-6275 

5588285 

5600262 

5612207 

56241 18 

5635797 

564-844 

5659658 

5671440 

5683191 

569491° 

5706597 

5718252 

5729877 

5241411 

5753033 

5764565 

5-7606-7 

578-538 

5798.979 

5810389 

5821770 

5833122 

5844443 

5855755 

5866998 
5878232 
5S89436 
59CG61 2 
5911759 

59228-8 

5933968 

5945030 


5467894 
5480207  ] 
5492486  j 
.5504730  ! 
5 5 i6939  \ 
5 1±2±1± 
5541256  j 

5553  362 
5565437 
5)3747“ 

5589484 

5601458 

5613399 

5625308 

5637183 

564902  7 
5660838 
56-26  1  - 
5684364 

5696080 

5707764 

5719416 

5731038 

5742628 

5-54188 

5" 65717 
5-77215 

5788683 

5800121 

58H529 

5822907 

5834255 

.5845574 

5S56863 

5S68123 

587IILI 

5890555 

'5901728  . 

5912873 

5923988 

5935076 

5946135 


5469126 
5481436 
5  49  3  7 1 2 
5505952 

5518158 
5530330 
5542468 
5554572 
5566643 
5  57868  3 
559C6S3 
5602654 
5614592 
5626497 
5638369 
565O209 
5662OI7 
5673-93 

5685537 

569-249 

5708930 

5720580 

573U98 

5743786 

5755^2 

5766868 

5778363  i 

5789828 

5801263 

58 1 2668 

5824043 

5835388 

5846704 

5857990* 

5869247 

5880475 

5891674 

5902844 

5913985 

5925098 

5936183 

5747239 


___ 4_ 

5470359 

5482665 

5494937 

5507174 

55 l9377  ! 
5531545  | 

5543680 

5555781 

5567‘48 

5579S8i 

5591882 

5603849 

5615784 

5627685 

5639555 
5651392 
5663 1 96 
56_74969 
5686710 
5698419 
5-i°097 
-5-21743 
57333  8 
57  .4_ . 
5756496 
5768019 

5  /795 1 1 
5790973 
5802405 
5813807 
5825179 
5836521 

5847834 

5859117 
58703-1 
588 1 596 
5892792 

590395° 

5915098 
5926208  ! 
593-290  | 

5948344  : 


LOGARITHMS. 


1 


547 159 1 

5483894 

5496162 

5508396 

5520395 

5532760 

5544892 

5556989 

5569053 

5581083 

5593080 

5605044 

56169-5 

5628874 

5640740 

5652573  I 

5664375 

5676144 

5687882 

5699588 

5711263 

5722906 

57345l3 

5-46099 

5757650 
5769I69 
578C659 
57921 l8 
5-803547 
5814945 
58263I4 

5837654 

5848963 

586O244 

587I495 

58827I7 

58939IO 

5905O75 

5916210 

5927318 

5938397 

5949447 


5472823 

5485123 

5497387 

55©96l8 

5  5  2.  t  S 13 
55339-5 
5546103 

5558197 

5,-70257 

55S2284 

5554178 

5606239 

5618167 

5630062 

5641925 

5653755 

5665553 

5677320 

5689054 

5700757 

5712428 

5724069 

5735678 

574-256 
5758803 
5770320 
5781806 
5793262 
5004683 
5816084 
58274s o 
5838786 
5850093 
5861370 
5S72618 

5883838 

5895028 

5906189 

5917322 

5928427 

59395°3 

5950551 


5474®5S 

5486351 

5498612 

5510839 

5523031 

5535189 

55473H 
5559404 
S)7I46i 
5583485 
5595476 
5607433 
5619358 
5631250 
5643109 
5654936 
566673  1 
5678494 
5690226 
5701926 
5713594 
572523 1 

5736837 
574841 2 

57599S6 

5-71470 

5782953  j 

5794406  I 
5805829  ; 
5817222 

5^F85 
58^9918 
5851222 
5862496 
5873742 
5884958 
5896145 
590-304  1 
501845+  i 
5929556  ! 
5940609  I 

5951654  I 


5475286 

5487578 

5499836 

55 I2059 

5524248 

5536403 

5548524 

5560612 

5572665 

5584686 

5596673 

5608627 

5620548 

5632437 
5644293 
56561 17 
5667909 
56-9669 
569^97 

5703094 

5714759 

5726393 

5737996 
5"49568 
5761 109 
5-772620 
5784:00 
5795550 
5806969 

5^-359 

5829719 

5841050  ] 

5852351 

5863622 

5874S65 

5886O78 

5897262 

59O8418 

5919546 

5930644 

5941^15 

5952757 


5476517 

5488806 

5501060 

5515280 

552.5-465 

55376 1 7 

5549735 

5561818 

5573869 

5585886 

5597870 

560^20 

5621739 

5633624 

564547- 

565-298 

5669087 

5680843 

5692568 

5-04262 

5-15924 

57^7555 
5-39154 
5750723 
5762261 
5773769 
57S5246 
5-96693 
58081 IO 

58I9497 

5830854 

5842181 

58534-9 

5864748 

5875987 

5_837I98 

5898379 

5909532 

5920657 

5931-53 

|  5942820 
j  595-860 


1232 
1229 
1225 
1221 
1218 
1215 
1212  j 
1208  I 


A  T 


LOGARITHMS; 


Hum. 

O 

I 

2 

3 

4 

394 

5954962 

5956064 

5957166 

5958268 

5959369 

395 

5965971 

5967070 

5968269 

5969268 

5970367 

396 

5976952 

597804S 

597?i4S 

5980241 

5981336 

397 

5987905 

5988999 

5990092 

5991186 

5992279 

398 

59?835i 

5999922 

6001013 

6002103 

6003193 

399 

6009729 

6010817 

601 1905 

6012993 

60140X1 

6024941 

4C0 

6020600 

602 1685 

602277 1 

6023856 

401 

6031444 

6032527 

6033609 

6034692 

6035774 

402 

C04226  1 

6043341 

604442 1 

6045500 

6946580 

403 

6053050 

6054128 

6055205 

605628.2 

6057359 

404 

6063814 

6cG48S3  j 

6065963 

6067037 

6068 1 1 1 

405 

6074550 

60-5622  ' 

6076694 

6077766 

6078837 

406 

6085260 

608633O 

6087399 

6cS%68 

6089537 

407 

-6095944 

6O97OII 

60.980-7  S 

6099144 

6100210 

408 

6106602 

6 107666 

6108730 

6109794 

6110857 

6121478 

409 

6117233 

6 1 18295 

6119356 

6120417 

410 

6127839 

6128898 

6 129957 

6131015 

6132073.. 

41  1 

6138418 

6139475 

6140531 

6141587 

6152133 

6142643 

412 

6148972 

6150026 

6151080 

6153187 

413 

6159501 

6160552 

6161603 

6 1 62654 

6 163705 

414 

6 17CO03 

61-1052 

6172101 
i  61825-3 

6173149 

6174197 

415 

6180481 

6181.527  j 

6183619 

6184665 

416 

6190933 

6191977  I 

6193021 

6194064 

6195107 

41-7 

6201360 

6202402 

|  62°344S 

6204484 

6205524 

418 

6211763 

6212802 

|  6213840 

6214879 

621 5917 

4'9 

62 22 T 40 

622317- 

6224213 

6225249 

6226284 

420 

6232493 

6233527 

6234560 

6235594 

623662- 

421 

6242821 

6243852 

6244884 

6245915 

6246945 

422 

6253 124 

6254153 

6255182 

6256211 

62. 572.3  9 

-  _1IA_ 

62634O4 

6264430 

6265457 

6266483 

6267  509 

424 

6273659 

6274683 

|  6275707 

6276730 

6277754 

42S 

6283889 

62849 i 1 

6285933 

6286954 

6287975 

426 

6294096 

6295115 

6296134 

6297 1 53 

6298172 

427 

6304279 

6305296 

63063 12 

6307329 

6308345 

428 

6314438 

6315452 

63 16467 

6317481 

63 18495 

4-9  _ 

6324573 

6325585 

6326597 

6327609 

6328620 

430 

63346S5 

6335694 

6336704 

6337713 

6338723 

431 

634477  3 

6345780 

6346788 

6347795 

6548801 

432 

6354837 

6355^43 

63  56848 

6357852 

6358-^57 

433 

6364879 

6365882 

6366884 

6367887 

6368889 

434 

6374897 

6375898 

6376893 

6377898 

6378898 

43  5 

_ 

6384893 

6385891 

6386889 

6387887 

6388884 

5 

6 

7 

8 

9 

DiH- 

5960470 

5961571 

59626- 1 

5963-71 

5964S71 

1  10  I 

5971+^5 

5972563 

5973660 

5974"5S 

5975^55 

1098 

5982432 

5983527 

5984622 

59357>7 

598681 1 

IC06 

5993371 

5994464 

5995556 

5996648 

5997739 

JC92 

6004283 

6005373 

6006462 

6OO755  I 

6008640 

I090 

6015 168 

6016255 

6017341 

6O18428 

6019514 

1087 

6026025 

6027  LG9 

6028193 

6029277 

6030361 

1084 

6036855 

6037937 

6039018 

6040099 

6041180 

108  1 

6047659 

6O48738 

6049S16 

60508q5 

60519-3 

IO79 

6058435 

6059512 

6060587 

606 1663 

6062738 

1 G"  6 

6069185 

6O70259 

607 1332 

6072405 

6073478 

IO-4 

6079909 

6080979 

6082050 

6083 120 

6084190 

l  0-2 

6090605 

6091674 

6092742 

6093809 

6094877 

1068 

6101276 

6102342 

6103407 

6IO4472 

6105537 

10^6 

6111921 

6H2984 

61 14046 

6II51O9 

6116171 

1064 

6122539 

6123599 

6 124660 

6125720 

6126779 

k6  1 

6133132 

6134189 

6135247 

6136304 

6137361 

!°59 

6143693 

6144754 

6145809 

6 146863 

6147918 

6154240 

6T55292 

615634s 

6157397 

6158449 

IO53 

6164755 

6165805 

6 166855 

6 167905 

6 168954 

•  1  C5O 

6i75245 

6176293 

6177343 

6178387 

61 79+34 

1:48 

6185710 

6186755 

6 1 87800 

6188845 

6i 89809 

IO45 

6196150 

6197193 

6198235 

6199277 

62003  19 

1043 

6206565 

6207605 

6208645 

6209684 

6210724 

IO4I 

6216955 

6217992 

6219030 

6220067 

6221 104 

IO38 

6227320 

6228355 

6229390 

6230424 

6231459 

IO36 

6237660 

6238693 

6239725 

6240757 

6241789 

1033 

6247976 

6249OO6 

6250036 

6251066 

6252095 

1C3  I 

6258267 

6259295 

6260322 

62613  50 

6262377 

1028 

6268534 

6269559 

^:°52i 

62716 1 0 

6272634 

102  5 

6278777 

62798CO 

6280823 

6281845 

6282867 

IO23 

6288996 

6290016 

6291036 

6292057 

j  6293076 

102  I 

6299190 

6300208 

6301226 

6302244 

1  6303262 

JOlS 

6309361 

63IO377 

6311392 

6312408 

j  6313423 

1015 

63 19508 

6320522 

6321535 

6322548 

j  6323560 

1013 

6329632 

6330643 

6331653 

6332664 

63336-4 

10*12 

6339732 

634O-4O 

6341749 

6342757 

1  6343765 

lOOQ 

6349808 

61508 14 

6351820 

6352826 

j  6353852 

1007 

6359861 

6360865 

636  1869 

63628-2 

1  6363876 

1004 

6369891 

637^93 

6171894 

63-2895 

6373896 

1002 

6379S98 

6380897 

6381896 

6382895 

6383894 

1000 

6389882 

6390879 

6391876 

6392872 

6393869 

998  i 

1 


J7 


||| 


* 


c 


l8  '  A  T  A  b  L  E  of 


Num. 

0 

I 

2 

3 

4 

436 

6394865 

6395861 

6396857 

6397852 

6398847 

43  7 

64048 14 

6405808 

6406S02 

6407795 

6408788 

43S 

6414741 

64i5T33 

6416724 

6417715 

6418705 

439 

6424645 

6425634 

6426623 

6427612 

6428601 

440 

6434527 

6435514 

643650O 

*437487 

64384-3 

441 

64443^6 

6445371 

644*355 

*447339 

*448523 

442 

6454223 

6455-05 

6456187 

6457169 

6458151 

4+3 

6464037 

646501- 

6465997 

6466977 

6467957 

444 

64-3830 

6474608 

6+-57S5 

6476763 

6477740 

445 

6483600 

M4576 

6+S55S2 

6486527 

6487502 

4-1  6 

6493349 

6494322 

6495296 

6496269 

6407242 

-47 

9503075 

6504047 

650501 8 

6505989 

6506960 

44^ 

65 12700 

6513749 

65^719 

65 1 5687 

6516656 

449 

65224.63 

6523430 

6524397 

6525364 

6526331 

450 

6532125 

6533090 

65H°S5 

6535019 

6535984 

451 

6541-65 

6542-^28 

654369I 

6544653 

6545616 

454 

6551384 

6552345 

6553305 

6554266 

6555226 

453 

6560982 

6561941 

6562899 

6563857 

6564815 

454 

*57°559 

$  7 1 5 1  s 

65-24-I 

6 5^542^ 

6574383 

•155 

65801 14 

658 1068 

6582023 

6582976 

6583930 

456 

6589648 

6 59060 1 

6591553 

*592505 

6593456 

457 

6599162 

66001 12 

66OIO62 

6602012 

6602962 

453 

660865  5 

6609603 

66 1 05  5 1 

6611499 

6612446 

459 

66 1 8 1 27 

6619073 

662001 9 

6620964 

662 10 10 

460 

66275-8 

662S522 

6629466 

663C410 

663 1353 

46  r 

6637009 

663795 1 

6638893 

663  9835 

6640776 

462 

!  6646420 

664-360 

I  6648299 

6649239 

6650178 

4  <5  3 

1  6655810 

6656-48 

I  665-685 

6658623 

6659560 

4*4 

j  6665180 

6666 1 1 6 

I  666-051 

6667987 

6668922 

j  66745?o 

66-5463 

j  66-6397 

6677331 

6678264 

466 

I  6683859 

6684791 

6685723 

6686654  ] 

6687585 

4^7 

j  6693  169 

6694099 

6695028 

6695958 

6636887 

'  4*S 

|  6-02459 

6703386 

67043 14 

6-05242  5 

6706 1 69 

469 

j  6711 728 

6-12654 

67  1 3  580 

6714506 

6715431 

47° 

j  67209-9 

6721903 

6722826 

6723750 

6724673 

4"J-_ 

1  6-30209 

673 11 3 1 

6732053. 

6-329-4 

673  3S06 

47-7. 

|  6739420 

6740330 

1  6741260 

6742179 

6743099 

47  3 

s 

j  6748611 

6749529 

1  *750447 

6751365 

6752283 

4  474 

! 

!  67 57 78 3 

6758700 

|  6-59615 

6760531 

676 1447 

475 

j  6766936 

6-67850 

|  6768764 

6769678 

6779592 

476 

I  6776069 

6776982 

|  6777894 

6778806 

6779718 

477 

!  6785184 

6786094 

6787004 

6787914 

6788824 

L  0  G  A  %1T  H  M  S: 


_ l _ 

6 

7 

8 

9 

— 

Dirt. 

6399842 

6400837 

6401832 

6402826 

6403820 

995 

6409781 

64107-3 

641 1765 

6412-58 

6413-49 

99  3 

6419696 

6420686 

6421676 

6422666 

6423656 

.  9  1 

6429589 

64305-7 

6431565 

643^55-* 

6433542 

988 

6439459 

6440445 

6441430 

6442416 

6443901 

986 

6449307 

6450291 

645 1274 

6452257 

9<:  4 

6459133 

64601 14 

646 1095 

6462076 

*4*3057 

982 

6468936 

6469915 

64-0894 

6471873 

64.728  5  r 

97  >> 

64-8-18 

6479695 

618067 1 

648 1648 

6482624 

978 

6488477 

*489452 

6490426 

6+9 1401 

64923-5 

9:5 

6498215 

6499187 

6500160 

6501 142 

6502104 

073 

*507930 

6508901 

On 

O 

50 

CO 

VI 

6510841 

6  5  1 1 S 1 1 

9-0 

65 17624 

6518593 

6519561 

6520528 

6521496 

968 

6527297 

6528263 

6529229 

6530195 

6531160 

966 

6  5  36948 

6537912 

6538.5-6 

6539839 

6540802 

96  c 

6546578 

*5475^9 

6 -48501 

6549462 

6550423 

962 
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8449739 
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8499106 
8505237 
85  !  I56O 
89I7474 

8523580 

85296-7 

8535-65 
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8635608 
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S-357SS 

8:34369 
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8-7601 7 

8780045 

878-620 

8-8 1 195 

8781770 

8785790 

8786367 

8786941 

8-87515 

^791532 

8792106 

S7926S0 

8793253 
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897407! 

897462 1 

8979568 

8 ;  So  1 17 

8985058 

8985606 

8990541 

S991089 
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9055800 
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9077337 
9082705 


8996564 
9002032 
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9J53998 
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9263424 
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92-8S34 
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9H395* 
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9157163 
9162433  i 

9167697  ; 

9172954 

9178205 

91S3449 

91 88687 

9193919 
9199H5 
9  2 043-64 

9209577 
921 4784 
9219984 
9225 !  79 
9^30367 

9235549 

9240724 

9.245894 

9251057 
9256215 
9261 366 
92665 1 1 
9271650 
92-6-83 
9281909 
9287030 
9292145 

9297254 

9302357 

9307453 
93i2544 
9317629 
.  9322708 
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9109977 

9115305 

9120626 

9125940 

9131 248 

9136549 

9141844 

91+7133 

9152415 

9157691 

9 162960 
9168223 

9173479 
917S730 
9183973 
9189211 
9 1 94442 

9199667 

9204886 

9210098 

9215304 

9220504 

9225698 

9230885 

9236066 

9241242 

9246410 

9251573 

9256730 

9261880 

926.7025 

9272163 

9277296 

9282422 

9287542 

9292656 

92.97764 
9302866 
9307963 
9313053 
93 18 *3 7 
93232.15, 


91 105.10 
9115837 

.9121157 

9126471 

9131778 

9137079 

9142373 

9147661 

9152943 

9158218 

9163487 

9168749 

9174005 

9179254 

9184497 

9189734 

9194?65 

9200189 

9205407 
9210619 
9215824 
9221024 
9226217 
923 1404 
92.36584 
9241759 
9246927 
9252089 
9257245 

9262395 

9267539 

927:1677 

9277808 

9282934 

9288054 

9293^67 

9298275 

9303376 

9308472 

9313.561 

9318645 


91 1 1043 
9116369 
9121689 
9127C02 
9132309 
9137609 
9142903 
9148190 
91534-71 

9158745 
9164013 
9^9275 
9174530 
9179779 
9185021 
9190258 
9195488 
920071 1 
9205929 
9211140 
9216345 

9221543 
9226736 
9231922 
9237102 
9242276 
9247444 
9252605 
925776.1 
9262910 
9268053 
9273190 
92-8321 
9283446 
9288565 
9293678 
9298785 
9303886 
£308981 
9314070 
93  19153 
•  9324230 
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856 

857 

858 
S59 
860 

_86i_ 
662 
So  3 
86  + 
S65 
8  66 

"868 

S69 

8-0 

871 

872 
J^73_ 

8”4 

876 

87^ 
878 
JL9_ 
8  So 

88  r 

882 

883 

884 
J85__ 

886 

887 

838 

839 
890 
89' 

892 

*’93 

894 

S9J 
8.,  6 
89-7 


o 

9324738 
9329828 
93  3-1873 
943993“ 

9 3 449 ^ r 
933—3- 
93  55c7 3 
936c 1 c8 
9365 ; 37 
9  37216  t 
9375179 
9380101 
93S519- 
<.:  3  9  0 1  v.  8 
9  3  9  5  1 7  3 
9400182 
0405165 
04 1 0142 

9415 ! *4 
942008 1 
9425041 
94299-;  6 
943491-5 
9439889 

94I4827 

9449^59 

9454686 

9459607 

9464523 

9469433 

9474337 
9479236 
9484130 
9489018 
949 3 coo 
9498/77 
9503649 
95-8515 
9  51  3  375 
9518230  | 
9  5  2  3  C  80  I 
952-024 


I 

9325245 

9330315 

9335379 

9340437 
9345485 
9350536 
9355506 
930-6 1 1 
93656 ,o 
9370663 
9375680 
9380692 
9385697 
939065,7 
9395692 
940c 680 
57405663 
£410640 

941561 1 

9420577 

9425537 

9430491 

9435440 
9440383 
9445320 
9450252 
9-1 5  5 1 78 
946c Oc 9 
9465014 
946-923 
9374827 
9479726 
9484619 
9489506 

94943 88 

9499264 

95c4i35 

9509001 

9513861 

9:  18716 
9523565 
c  52K4C9 


2 
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_4_ 

932 

9326259 

9326767 

9330822 

9331328 

9331835 

9335885 

9336391 

9336897 

9340943 

9341448 

9341953 

9345994 

9346499 

9347004 

93  5104-0 

9351544 

93)2o49 

93  56080 

9356584 

9337087 

936i  1 1 4 

9361617 

9362120 

9366143 

9366645 

9367148 

937i 165 

9371667 

9372 169 

9376182 

9376683 

93-7  184 

9381193 

9381693 

9382194 

93  6198 

9386698 

9387198 

93  9 1  1 97 

9391697 

9392196 

9396191 

9396650 

9397189 

94CI 179 

9401677 

9402176 

9406161 

94:6659 

9407 1 57 

9411137 

gj-i  1635 

9412132 

9416108 

9416605 

9417101 

042  1 07 q 

9421569 

9+22065 

9426032 

9426528 

9427024 

9430986  ! 

9431481 

9431976 

9435934  ! 

9436429 

9436923 

9440877 

9441371 

9J47865 

94+5814 

9446307 

9+46800 

9450745 

945 12 38 

9451730 

94556-71 

9456163 

9456655 

9-160591 

9461082 

94615-4 

9465505 

9465996 

94664S7 

9470414 

9470905 

947JJ95 

9475317 

9475807 

94/6297 

54802 1 5 

9480705 

9481 194 

9485108 

9485597 

9486085 

9489994 

9490483' 

9490971 

9494876 

9495364  | 

9495852 

9499752 

9500239 

9500726 

9  5  0--,  622 

i  95051-9 

95°5596 

9509487 

9509*73  ; 

9510459 

95H347 

i  9514832 

9515318 

95 1920 1 

j  9s 19C86 

9520171 

9522049 

|  95^530 

9525018 

9528893 
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5 

6 

7 

8 

9 

Ditf. 

9327274 

9327781 

9328288 

9328-95 

9329301 

507 

9332341 

9332848 

9333354 

9333860 

9334367 

506 

9337403 

9337909 

9338415 

9338920 

9339426 

505 

9342459 

9342964 

9343469 

9343974 

93444:9 

506 

93475°9 

9348013 

9348518 

9349022 

9349527 

505 

9353057 

935?56i 

9 354519 

_.5?£_ 

93 j75  ji 

9358:95 

9 3 S  598 

9359101 

9359605 

5°4 

9362623 

9363 126 

936362.) 

9364132 

9364635 

5°3 

936765O 

9368152 

9368655 

9369157 

9369659 

502 

9372671 

9373  172 

93736-4 

9374176 

93746/7 

502 

c 3776 36 

9378187 

93-8688 

93-918? 

9  379690 

502 

9382695 

93  83 195 

9383696 

9  -,84196 

938+6)7 

501 

9387698 

9388198 

9388698 

93  9198 

9389698 

500 

9392696 

9393195 

9393695 

9394194 

9394693 

500 

93976  '8 

>358187 

9398685 

939918+ 

9 399683 

499 

94:16:4 

,4-3 172 

9405670 

9404169 

9404667 

4)8 

9407654 

9408152 

9- 08650 

94c9i  ;  - 

9+09645 

497 

941262  ! 

94 ' 3  1  6 

9413623 

94141:0 

9414617 

497 

9417598 

9  +  1  095 

9418591 

9419088 

9419584 

497 

942256I 

942305  > 

9+23554 

9424049 

9424545 

49  6 

942-5I9 

9+2601 5 

94285  1 0 

942^005 

9429501 

495 

943  2  4- ,  1 

9432966 

943  3-!6f 

943 3956 

9434450 

49  5 

9437418 

9.437912 

9438406 

94389:0  j 

9+37375 

494 

9442_3jJ 

9442852 

9443346 

94438+2  j 

94+4333 

4-H 

9447  l>4 

9447787 

9446280 

9448773 

9449266 

494 

9452223 

9  452,7 16 

9453208 

9453701 

9+54193 

493 

945  !47 

945“639 

r 45 ' 1  3  1 

9458623 

9+59115 

4)2 

Oi.62066 

9462557 

9463098 

9463  540 

9464:3 1 

49  2 

9466978 

946  7469 

946796 : 

946  :45  1 

9468942 

49i 

•  9471886 

9472376 

94^866 

94-3357 

44-_3  M7 

4-9  J _ 

9476-87 

9477277 

9  1-7-76:' 

94.7825- 

94-8747 

49° 

9481684 

9482173 

C-P2662 

94S  3.51 

948  3  6  j- 1 

490 

9486574 

9+87:65 

9487552 

9  -i  88040 

9488529 

489 

94^1460 

j  9' 919+8 

9492336 

919:924 

949 34 1 2 

489 

9496330 

9496827 

94-73!  4 

>497  ^2 

949829: 

488 

9)01212 

9501-01 

9  302188 

9-0:675 

9)03162 

487 

9.506082 

9506569 

950“055 

9307542 

9508028 

486 

9510946 

95114*2 

951  l  :  I S 

9512404 

9512889 

486 

95 1 5803 

9516289 

95 16774 

951726c 

9  5 1 7745 

485 

9520656 

95H141 

952166 

0.5:2111 

1  95 22595 

485 

95255°3i 

*  9525987 

9526+72 

95:6956 

9527440 

4o5 

9530345 

9530828 

9  3i3!2 

(;53 1  ^96 

9532280 

L 

484  1 

o 


I 
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Nam. 


893 

899 

900 

901 

902 

903 
90+ 

905 
90  6 


9532763 

9537597 

9542+25 

9547248 

9552065 

9556877 

9561684 

9566+36 

957^282 


907 

908 

909 


9576073 

9580858 

9585639 


910 

9  1 1 

912 

913 

914 
_9 '2l_ 

916 

917 

918 
9:0 
920 

922 

923 

924 

925 

926 

9*t_ 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 


9590414 
9595184 
9599948 
960470S 
9609462 
9614211 
9618955 
9623693 
9628427 
9633155 
$63-878 
9642596 
9647309 
96  52017 
9656720 
9661417 
96 66 1  13 
9670797 
9675480 
9680157 
9684829 
9689497 

9694159 

9698816 

9703469 

9708 1 16 
9712758 

97I7396 

9722028 
!  9726656 


9533247 

9538080 

9542908 

9547730 


9552547 
955735s 
9562  165 

9566966 

9571761 

9576552 

95s  x3  37 

9586117 


959°89i 

9595660 

9600425 

9605183 

9609937 

9614686 


9619429 

9624167 

9628900 

9633628 


9638350 

9643068 


9647-80 

9652488 

9657190 

9661887 

96665-9 

1671:66 

9675948 

9680625 

9685296 

9689963 

9694625 

9699282 


9703934 

9708581 


9713222 

971-859 


9722491 

0727118 


9533730 

9538563 

954339° 

9548212 


9553028 

9557839 


9562645  I 
9567445  ; 
95*2241  I 

9577030  , 
9581815  j 
9586594  : 
9591368  j 

9596137  ! 

9602901  | 
96O5659  ; 
9610412  ! 
9615 160 
96I99O3 
962464O 
9629373 
9634I OO 
9638822 


9643539 
96+8251 
965295S 
C65766O 
96623  56 
9667O48 
967I734 


9676416 

9681O92 

S685763 

$690430 

9695O9I 

9699747 

9704399  ! 

9-090+5  ; 
9713686 
9718323  j 
9-229^4  j 

9727581  1 
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9534214 

9539046 

9543872 

9548694 

9553510 

9558320 

9563125 

9567925 

9572720 

9577509 

9582293 
9587072 
9591845 
9596614 
9601377 
96:6135 
9610887 
96^56^5 
9620377 
9625 1 14 

9629846 

9634573 

9639294 
964401 1 
9648722 
9653428 
9658130 
5652826 

$667517 

96^2203 

96768S3 

9681559 

9686230 

9690896 

9695557 

9700213 

9704863 

970950$ 

9714150 

9718786 

9723417 

9728043 


_ 4 _ 

9534697 

9539529 
9544355 
9549 1 76 
9553991 

9) 58801 
9563605 
9568405 
9573199 
9577988 

9582771 

9587549 
9592322 
9597090 
9601853 
96:6610 
961 1362 
9616109 
9620851 
9625587 
9630319 

9635045 

9639766 

9644482 

9649193 

9653899 

9658599 

9663295 

9667985 

9672671; 

9677351 : 

9682027 
9686697 
$691362 
9696023 
9700678 
9705328 
9709974 
9714614 
97 1 9249 
9723880 
-  9728506 


4* 


LOG  A  <R.  I  TH  Jf  $. 


5 

6 

7 

8 

P 

bif£  "j 

9535181 

9535664 

9536147 

9536631 

9537114 

484 

9540012 

9540494 

954c977 

9541460 

9541943 

483 

9544837 

9545319 

9545802 

9546284 

9546766 

482 

9549657 

9550139 

9550621 

9551102 

955*58+ 

482 

955447* 

9S54953 

9555434 

95559IS 

9556357 

481 

95592S2 

9559762 

9560243 

9560723 

9561204 

•481 

9564086 

9564566 

95650+6 

9565526 

9566006 

480 

9568885 

9569364 

9569844 

9570323 

9570803 

480 

9573678 

957+157 

9574636 

9575  ri5 

9575594 

479 

9578466 

9578945 

9579423 

9579902 

9580380 

479 

9583249 

9583727 

9584205 

9584683 

9585161 

47s 

9588027 

9588505 

9588982 

9589459 

95S9937 

47  s 

9592799 

9593276 

9593753 

9594230 

9594707 

477 

9597567 

9598043 

9598523 

9598996 

9599472 

477 

9602329 

9602805 

9603280 

9603756 

9604232 

476 

9607086 

960756 1 

9608036 

96085 1 1 

9608987 

476 

961 1837 

96123  12 

9612787 

9613261 

9613736 

475 

96 16583 

9617058 

961-7532 

9618006 

9^1848 1 

.  475 

9621325 

9621799 

9622272 

9622746 

9623220 

474 

9626061 

9626534 

9627007 

9627481 

9627954 

474 

9630792 

9631264 

9631737 

9632210 

9632683 

473 

9635517 

963599° 

9636462 

9636934 

9637406 

472 

9640238 

9640710 

9641 181 

9641653 

9642125 

472 

9644953 

9645425 

9645896 

9646367 

9646830 

471 

9649664 

9650134 

9650605 

9651076 

9651546 

471 

9654369 

9654839 

9655309 

9655780 

9656250 

47° 

9659069 

9659539 

9660009 

9660478 

9660948 

470 

9663764 

9664233 

9664703 

!  9655172 

9665641 

469 

9668454 

9668923 

9669392 

;  9669860 

9670329 

469 

9673139 

2^11*91 

9674076 

■  9674544 

967501* 

j+68 

9677819 

9678287 

9678754 

:  96-9222 

9679690 

468 

9682+94 

968296 1 

9683428 

j  9683895 

9684362 

467  ' 

9687164 

9687630 

96S8097 

|  9688564 

9683030 

467 

9691829 

9692295 

9692761 

9693227 

9693693 

466 

9696488 

9696954 

9697420 

9697885 

9698351 

466 

970? 143 

9701608 

9702074 

970*539 

9703004 

465 

9705793 

9706258 

9706722 

9707187 

9707652 

465 

9710438 

9710902 

9711366 

9711830 

97 12294 

464 

9715078 

971554* 

9716005 

9716469 

9716932 

464 

9719713 

97201 76 

9720639 

972 I I 02 

9721565 

463 

9724343 

9724805 

9725268 

9725731 

9726193 

463 

9728968 

9729430 

9729892 

973°354 

$730816 

462 
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Num. 

O 

I 

i 

3 

4 

940 

9731278 

973*74* 

9732202 

9732664 

9733126 

941 

9735896 

9736358 

9736819 

9737*81 

9737742 

9+2 

9740509 

9740970 

974*43i 

9741892 

9 74*353 

943 

97+5 1 17 

9745577 

9746038 

9746498 

9746959 

944 

9-49720 

9750180 

9750640 

9751 100 

975*560 

94?  ' 

9754518 

9754773 

97  55237 

9755697 

9756I56 

946 

9758911 

9759370 

9759829 

9-60288 

9760747- 

947 

9-63500 

9-63958 

9764417 

9764875 

9765334 

948 

9768083 

9768541 

9768999 

9769457 

976991 5 

949 

9772662 

9773 120 

9773)77 

9774035 

9774492 

95° 

9777236 

9777693 

9778150 

9-78607 

9779C64 

95 1 

9781^05 

9782262 

9782718 

9783175 

9783631 

952 

9786369 

9786826 

9787282 

9787738 

9788194 

953 

979C929 

9791385 

9791840 

9792296 

9792751 

954 

9795484 

9795939 

9796394 

9796849 

9797304 

955 

9800034 

9800488 

9800943 

9801398 

9801852 

956 

9804579 

9SCJ033 

9805487 

9805942 

9S06356 

957 

98091 19 

9809573 

9810027 

9810481 

9810934 

958 

9813655 

9814108 

9814562 

981501 5 

9815468 

959 

9818186 

9818639 

98*9092 

9819544 

9819997 

960 

9822712 

9823165 

9823617 

9^24069 

9824.522 

96  1 

9827234 

982-686 

98**138 

9828589 

9825041 

962 

9831751 

9832202 

9832654 

9833 105 

9833556 

963 

9836263 

9836714 

9837165 

983-616 

9838066 

964 

9840770 

9841 221 

9841671 

9842122 

9842572 

965 

9845273 

9845723 

9846 173 

9846623 

9847073 

966 

9849771 

9850221 

985:670 

9851120 

9851569 

967 

9854265 

98 547 *4 

9855163 

9855612 

9856061 

C  63 

9858754 

9859202 

9855651 

9860099 

9860548 

9863238 

9863686 

9864134 

9864582 

9865030 

970 

9867717 

9868 165 

9868613 

9869060 

986950S 

97* 

9872192 

9872640 

9873087 

9873534 

98-3981 

972 

9876663 

9877 109 

98-7556 

9878003 

987^449 

973 

9881128 

9881575 

988202 1 

9882467 

9882913 

97+ 

9885590 

988603  5 

9886481 

9886927 

9887373 

975 

9890046 

9890402 

9^9C937 

9891382 

9891828 

976 

98944.98 

9894943 

9895388 

9895833 

9896278 

977 

9898946 

9899390 

9899835 

9900279 

9900723 

978 

9903389 

9903833 

9904277 

99°472* 

9905164 

9907827 

9908270 

9908714 

9909158 

9509601 

900 

9912261 

9912704 

99*3*47 

9913550 

9914033 

981 

_ 

99 1 6690 

99*7*33 

99*7575 

9918018 

9918461 

5 

6 

7 

8 

9 

• 

Diff. 

9733588 

97540)0 

97345** 

9734973 

9735435 

462 

9738203 

9738664 

9739126 

9739587 

9740048 

461 

9742814 

974327+ 

9743735 

9744196 

97446 56 

461 

9747419 

9747879 

9748340 

9748800 

9749260 

460 

9752020 

9752479 

9752939 

9753399 

9~53%S 

460 

9756615 

9757075 

9757534 

9757993 

975845* 

459 

9761206 

9761665 

9762124 

9762582 

9763O4I 

459 

9765791 

976623 1 

9766709 

9767167 

9767625 

458 

9770373 

9770831 

977*289 

977*747 

9772204 

458 

9774950 

9775407 

9775864 

9776322 

97"6779 

458 

9779521 

9779978 

9780435 

9780892 

9781348 

457 

9784088 

9784544 

9785001 

9785457 

97859*3 

457 

9788650 

9789106 

9789562 

9790017 

9790473 

456 

9793207 

9793662 

9794118 

9794573 

9795028 

456 

9797759 

9798214 

9798669 

9-99124 

9799579 

455 

9802307 

9802761 

9803216 

9803670 

9804125 

455 

9806850 

9807304 

9807758 

9808212 

9808666 

454 

981 1388 

9811841 

9812295 

9812748 

9813202 

454 

9815921 

9816374 

9816827 

98 17280 

9817733 

453 

9820450 

9820902 

9821355 

9821807 

9822260 

453 

9824974 

9825426 

9825878 

98263  30 

98267S2 

452 

9829493 

9829945 

9830396 

9830848 

9831299 

452 

9834007 

9834459 

98349*0 

9835361 

9835812 

45* 

9838517 

9838968 

9839419 

9839869 

9840320 

451 

9843022 

9843473  1 

9843923 

984437! 

9844823 

450 

9847523 

9847973 

9848422 

9848872 

9849322 

45° 

9852019 

9852468 

9852917 

9^53366 

9853S16 

450 

9856510 

9856959 

9857407 

9857856 

9858305 

449 

9860996 

9861445 

9861893 

9862341 

9862-90 

448 

986340 8 

9S65926 

9866374 

9866822 

9867270 

448 _ 

9869955 

9870403 

9870850 

9871298 

9871745 

447 

9874428 

9874875 

9875322 

9875769 

9876216 

447 

9878896 

9879343 

9879789 

9880236 

9880682 

447 

9883360 

9883806 

9884252 

98S^6y8 

9885144 

446 

9887818 

9888264 

9888710 

9889155 

9889601 

446 

9892273 

98927 1 8 

9893 163 

9 89 3 608 

9894050 

_i±L_ 

9896722 

9897167 

9897612 

9898056 

9898501 

445 

9901168 

9.01612 

9902056 

9902500 

9902944 

444 

9905608 

9906052 

9906496 

9906940 

9907383 

444 

9910044 

9910488 

9910931 

99**374 

99T 1818 

443 

9914476 

9914919 

9915362 

9915805 

9916247 

1  443 

9918903 

1  9919345 

99 1978S 

9920230 

9920673 

1 

F  2 
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9921115 

9925535 

9929951 

9934362 

9938769 

9943172 

9947569 
9951563 
9956352 
9960737 
9965117 
9969492 
9973864 
99-78231 
9982593 
9986952 
9991 3°5 
9995655 


9921557 

9925977 

9930392 

9934803 

9939210 

9943612 

9948009 

9952402 

9956791 

9961175 

9965554 

9969930 

9974301 

9978667 

9983029 

9987587 

9991740 

9996090 


9921999 

9926419 

9930834 

9935244 

993965° 

9944051 

9948448 

9952841 

9957229 

9961613 

996)992 

9970367 

9974738 

9979104 

9983465 

9987823 

9992i?6 

9996524 


3 

9922441 

9926860 

993.1275 

9935685 

9940090 

9944491 

9948888 

9953280 

9957668 

9962051 

9966430 

9970804 

9975*74 

9979540 

9983901 
9988258 
999261 1 
9996959 


_ 4 _ _ 

9922884 

9927302 

9931716 

9936126 

9940531 
994493 1 

9949327 

9953719 

9958106 

9962489 

9966868 

9971242 

99756.11 

9979.976 

9984337 

9988694 

999.3046 

9997393 
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9923326 

9927744 

9932157 

9936566 

9940971 

994537^ 

9949767 

9954^8 

99S8545 

9962927 

99673O5 

9971679 

9976O48 

9980413 

9984773 

9989I29 

9993481 

9997828 


_ 6 _  1 

9923768 
9928185 
9932598 
9937007  ' 
994HI1 

9945811 

9950206 

9954597 

9958983 

9963365 

9967743 

9972116 

9976485 

9980849 

9985209 

9989564 

9993916 

9998262 


9924210 

9928627 

9933039 

9937448 

9941851 

9946251 

9950645 

9955036 

9959422 

9963803 

9568180 

9972553 

9976921 

9981285 

9985645 

9990C00 

9994350 

9998697 


_ 8_ 

9924651 

9929068 

9933480 

9937888 

9942291 

9946690 

9951085 

995547+ 

9959860 

9964241 

99686 18 

9972990 

9977358 
9981721 
9986080 
999043  5 


_ 5> _ 

9925093 

9929510 

9933921 

9938329 

99+2731 

9947 1 30 
9951524 
9955913 
9960298 
9964679 
9569055 
9973427 

9977794 

9982157 

9986516 

9990S70 

9995220 

9999566 
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93 

_9+  112 
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98  123 
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ico  125 

101  126 
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106  132 
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111  139 
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I  13  141 
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1 1 5  *44 
ti6  145 

117  146 
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176  198 

178  200 

179  202 

181  203 
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184  207 

186  2©o 

187  211 

189  212 

190  214 

192  2l6 

194  2l8 

195  220 

197  ^12 

198  223 

200  225 

202  227 

203  229 

205  230 
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208  234 
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211  238 
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214  241 
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218  245 

219  247 
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234  263 
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89  118 

89  1 19 

90  120 
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106  141 
to6  142 
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3 

4 
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8 
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46 
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9" 
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94 
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237 
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3  3  2 
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48 
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H5 
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97 

14-6 
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30 
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98 
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98 
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05 

204 
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98 

J  4’ 
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245 
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49 

99 
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5° 

V9 
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448 

5° 
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2  CO 
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4  '■  3 
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101 
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2  5  3 
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2  34 

305 
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4:6 

!  45“ 

__5j 
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]  53 

2c4 

25  5 

306 
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4-8  ! 

1 45  > 

5  1 

1  02 

1  54 

225 

!  256 

307 

?.  )8 

910 

i  491 

5  1 

1C3 

1  54 

206 

30'' 

3  6  c 

41  1 

1 493 

iC3 

1  55 

206 

25‘’ 

3 1C 

3  6  i 

4  1  3 

!  404 

5 2 

1 04 

155 

207 

1  259 

3  1  1 

363 

4 !  4 

|  466, 

52 

104 
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20S 

262 

3  12 

374 

4:6 

1  40  8  j 

5- 

_1C4 

111 

229 

261 

3  I  3 

365 

418 

!  4  ~  2  i 

5  2 

I05 

i 1 57 

210 

262 

314 

f  6  7 

419 

5  3 

Ic5 

:  15S 

2  IC 

1  263 

3  1  6 

3  6 1 

42  1 

0(  3 

53 

ic  6 

s  1 58 

2 1 1 

!  -64 

3  1  ~ 

!  370 

422 

:  47 

43 

ic6 

i  H9 

212 

i  ^5 

318 

!  ?  7 1 

4.' 4 

i  J'~7 

53 

106 

l60 

213 

i  266 

3  19 

1  3^2 

426 

: 

53 

i&7 

j6o 

2I4 

;  26- 

30 

;  170 

42 

!  4' 5  * 

54 

io7 

161 

214 

268 

322 

|  5 “5 

4-9 

;  482 

54 

108 

161 

-M 

'  269 

3  2  3 

!  37“ 

430 

:  4  '4 

54 

10S 

162 

2 1,6 

1 270 

324 

j  3“S 

4?2 

. 

54 

icS 

1 63 

2  n 

271 

325 

1  ?;;p 

3  4 

:  483 

54- 

ic9 

1 63 

2 18 

2-2 

$26 

;  381 

45  5 

:  4  ,)c 

55 

ic9 

164 

218 

273 

3  28 

i  382 

1  4  ’ 

4-f  f 

54 
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2 

3 

4 

5 

6 

7 

8 

9 

54y 

55 ; 

I  IC 

164 

219 

274 

329 

384 

438 

493 

550 

55  ' 

1 10 

163 

220 

275 

330 

385 

440 

495 

S52 

55  : 

1 10 

166 

221 

276 

33i 

386 

442 

497 

5  5+ 

55  ! 

1 1 1 

1 66 

222 

277 

332 

38s 

443 

499 

55o 

56  : 

1 1 1 

167 

222 

278 

334 

389 

445 

500 

5  5^ 

56 

1  12 

167 

223 

279 

335 

39 1 

4-t  6 

502 

560 

56 

1  I  2 

16S 

224 

280 

336 

392 

448 1 

5C4 

562 

56 

I  12 

1 69 

22) 

281 

337 

338 

393 

450  i 

506 

564 

56  ; 

113 

169 

226 

282 

395 

45 1 

508 

566 

57  , 

I  1  3 

1 70 

226 

283 

34° 

396 

453 

559 

568 

57  | 

1  14 

17D 

227 

284 

34i 

398 

+54 

5 1 1 

5^° 

57 

IJ4 

171 

2  2J 

285 

342 

399 

456 

5  i? 

5~2 

57 

I  14 

172 

2  29 

286 

3  43 

400 

458 

515 

5”/  + 

5” 

1  15 

172 

2$0 

28- 

344 

401 

459 

5x6 

5-6 

?3 

115 

1 7  3 

230 

2S8 

346 

403 

>16 1 

518 

5?S 

58 

1 1 6 

T73 

231 

289 

347 

405 

462 

520 

580 

58 

1 16 

17+ 

232 

290 

348 

406 

464 

522 

582 

s8 

1 1 6 

*  ”  5 

233 

291 

34'5 

407 

4  66 

524 

584 

>8 

1x7 

1 7  S 

234 

292 

3  5° 

409 

467 

526 

586 

59 

1 17 

1-6 

234 

293 

3)2 

410 

469 

527 

5S8 

59 

118 

176 

235 

294 

353 

412 

470 

529 

59O 

59 

1 18 

1 77  : 

236 

295 

3  54 

413 

472 

531 

592 

59 

1 18 

178 

237 

238 

296 

355 

414 

474 

533 

_59+_ 

.12 

11? 

178 

297 

156 

416 

jJS 

535 

596 

60 

1 1 9 

1-9 

238 

29S 

35s 

417 

477 

536 

59*3 

60 

12c 

179 

239 

299 

359 

419 

478 

538 

6co 

60 

1 20 

180 

240 

3co 

360 

420 

480 

540 

602 

60 

120 

18 1 

241 

301 

361 
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482 

542 

604 

60 

121 

181 

242 

302 

362 

423 

483 

544 

606 

61 

121 

182 

242 

303 

364 

424 

48* 

545 

6c8 

61 

122 

T82 

243 

304 

365 

426 

486 

5+7 

610 

61 

122 

183 

244 

305 

366 

427 

488 

549 

612 

61 

122 

184 

245 

306 

367 

428 

490 

551 

614 

61 

123 

184 

246 

307 

368 

430 

49 1 

553 

616 

62 

123 

‘185 

246 

308 

37° 

431 

493 

554 

618 

62 

i£4 

18* 

i£Z 

3£9 

3~i 

433 

494 

556 

620 

62 

124 

386 

248 

310 

372 

434 

456 

558 

622 

62 

124 

1*7 

249 

311 

373 

43  5 

498 

560 

624 

62 

125 

187 

250 

312 

374 

437 

499 

562 

626 

63 

12* 

188 

250 

313 

376 

438 

501 

563 

628 

63 

126 

188 

251 

314 

377 

440 

502 

630 

63 

126 

189 

252 

315 

ns 

441 
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I 

2 

3 

4 

5 

6 

7 

8 

9  ! 

632 

63 

126 

1 90 

253 

316 

379 

442 

50  6 

569 

634 

63 

127 

190 

254 

317 

3S0 

44+ 

5°7 

571 

636 

6f 

127 

191 

254 

318 

382 

445 

5C9 

T?2 

638 

64 

128 

191 

255 

319 

383 

447 

510 

574 

64O 

64 

128 

192 

256 

320 

384 

444 

512 

576 

642 

64 

128 

193 

257 

321 

38s 

449 

5*4 

644 

64 

129 

*93 

258 

322 

386 

45* 

5*5 

580 

646 

65 

129 

*94 

258 

323 

388 

452 

5*7 
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648 

65 

130 

194 

2*9 

324 

3S9 

454 

,-18 
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130 
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390 
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596 
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7° 
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4M 
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71 
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.  49° 
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637 

710 

71 
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•233 
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355 
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568 
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71 
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570 
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H3 
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357 
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265 

354 
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89 

177 

266 
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3  S'7 

894 
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896 

90 
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90 
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9i 
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272 
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91 
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912 

91 

182 
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365 

915 

91 
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918 

92 
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367 

921 

92 
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276 
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92 
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93 
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93 
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933 

93 

187 

280 

373 

936 

94 

187 

281 

374 

939 

94 

188 

282 

376  ' 

942 

94 

t  83 

283 

377 

94j_ 

94 

189 

283 

37_8 

948 

95 

190 

284 

3-9 

■  95  1 

95 

190 

285 

3S0 

954 

95 

191 

286 

3S2 

957 

96 

191 

287 

383 

960 

96 

192 

288 

384 

963 

.  96 

193 

289 

"966“ 

97 

193 

290 

3S6 

969 

97 

194 

291 

38S 

972 

97 

194 

292 

589 

975 

97 

*95 

292 

390 

9  78 

98- 

196 

293 

391 

981 

98 

196 

294 

392 

984 

98 

197 

29.5 

394 

987 

99 

197 

296 

395 

990 

■  99 

198 

297 

396 

993 

99 

199 

298 

397 

996 

99 

199 

299 

598 

999 

— 

100 

200 

3  °o 

400 

.5 

6 

7 

8 

9 

442 

530 

619 

7°7 

796 

443 

532 

620 

«f°9 

797 

444 

533 

622 

710 

799 

445 

534 

623 

712 

801 

446 

535 

624 

•  7i4 

803 

447 

536 

626 

215 

805 

448 

538 

627 

717 

8c6 

449 

539 

629 

718 

8c8 

45c 

540 

630 

720 

810 

45 1 

542 

632 

722 

813 

453 

544 

634 

725 

8,5 

45+ 

545 

636 

727 

8 1 8 

456 

*547 

638 

730 

821 

457 

549 

640 

732 

823 

459 

55i 

643 

734 

826 

460 

553 

645 

737 

829 

462 

554 

647 

739 

832 

463 

SS6 

649 

742 

834 

465 

558 

651 

744 

837 

466 

560 

653 

746 

839 

468 

562 

«« 

749 

842 

469 

563 

«57 

751 

845 

47  i 

565 

659 

754 

848 

472 

567 

661 

756 

850 

4-4 

569 

664 

758  | 

853 

475 

571 

666 

761  ! 

856 

477 

572 

668 

763 

859 

478 

574 

670 

7  66 

861 

480 

576 

672 

768 

864 

4^i 

5781 

674 

770 

867 

483 

580 

676 

773 

S69 

484 

581 

678 

775 

,872 

486 

5S3 

680 

778 

875 

487 

585 

682 

780 

878 

489 

537 

685 

782 

880 

49O  j 

589 

687 

785 

883 

492 

59° 

689 

787 

886 

493 

592 

691 

79° 

888 

495  ! 

594 

693 

792 

891 

496 

596 

695 

794 

894 

|  49S  ! 

598 

697 

797 

897 

:  499  i 

599 

699 

799  1 

899 
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Diff. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

IOO5 

100 

201 

301 

402 

502 

603 

703 

804 

904 

IOO9 

101 

202 

303 

4°4 

504 

605 

706 

807 

908 

1313 

101 

203 

3°4 

4°  5 

506 

608 

709 

810 

912 

1017 

102 

203 

305 

4°7 

508 

610 

712 

8.-4 

915 

1021 

102 

204 

306 

408 

510 

613 

715 

81- 

9)9 

1°25  |  | 

102 

20  5 

307 

410 

511 

615 

717 

§20 

923 

102;) 

103 

206 

3C9 

412 

5H 

617 

720 

823 

926 

1C33 

IO3 

20- 

310 

413 

516 

622 

723 

820 

93  0 

IO37 

IC4 

207 

3  1 1 

4*5 

518 

6  >2 

726 

830 

933 

1041 

104 

208 

3  1  2 

416 

520 

625 

729 

833 

93"' 

IO45 

104 

209 

313 

418 

522 

627 

731 

836 

94 1 

1049 

III 

2 10 

3  1  5 

420 

524 

629 

73  + 

839 

944 

1053 

io5 

21 1 

316 

421 

526 

632 

737 

842 

9+3 

1057 

106 

21 1 

317 

423 

528 

634 

740 

846 

95* 

106 1 

106 

212 

318 

424 

530 

637 

743 

849 

955 

1 065 

106 

213 

3  19 

426 

532 

639 

7+5 

852 

959 

1069 

107 

214 

321 

42S 

534 

6  +  1 

748 

855 

962 

10-3 

107 

2 1 5 

322 

429 

536 

644 

75  1 

966 

107  7 

10S 

2I5 

323 

43i 

CO 

646 

754 

862 

969 

108 1 

108 

216 

3  24 

432 

54° 

6+ 9 

757 

86S 

97  3 

1085 

108 

217 

325 

434 

542 

651 

7  59 

808 

9-- 

10S9 

I09 

218 

327 

436 

5+4 

653 

762 

871 

980 

1093 

ic9 

219 

328 

437 

Stf 

656 

765 

8  74 

984 

1097 

1 10 

219 

329 

43  9 

5+5 

658 

768 

878 

987 

I  101 

1 10 

220 

330 

440 

55° 

66i 

771 

881 

991 

1105 

1 10 

221 

331 

442 

552 

66  3 

773 

884 

994 

1 109 

1 1 1 

222 

333 

4+4 

554 

665 

-76 

887 

99S 

1 1 13 

1 1 1 

223 

334 

+45 

jj« 

66S 

779 

890 

1002 

1117 

I  12 

223 

335 

447 

55s 

6-0 

-82 

894 

1005 

1 121 

I  12 

224 

336 

448 

560 

673 

7?5 

M 

i  -  °°9 

1125 

I  12 

225 

337 

450 

562 

675 

787 

9C°  ; 

;  1013 

1 129 

1 1  3 

226 

339 

45  2 

564 

677 

19° 

9° 3  I 

j  1016 

1133 

113 

227 

34°  ! 

45  3 

566 

680 

793 

9°6 

'  1020 

1137 

1 14 

227 

341 

455 

S68 

682 

796 

910  ] 

1  1023 

1141 

114 

228 

3+2 

456 

57° 

685 

799 

913 

j  1Q27 

1145 

ill 

229 

343 

458 

511 

687 

801 

916 

[  103 1 

1149 

1J5 

230 

3+5 

460 

574 

689 

804 

919 

i  1034 

1153 

”5 

231 

346 

461 

5-6 

692 

807 

922 

1038 

11 57 

I  !  6 

23 1 

347 

463 

694 

810 

926 

1041 

1 1 6 1 

1 16 

232 

34s 

464 

5° 

697 

813 

929 

1045 

1165 

1 16 

23  3 

349 

466 

582 

699 

815 

932 

1049 

1 169 

1 17 

234 

35i 

468 

584 

701 

818 

935 

1052 

H  i 
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_L  J_  j 

23  5  352 

235  353 

236  !  35+ 

237  355 

1  23  •>  357 

'239  358 

:  239  ;  359 
1  24c  j  360 
’  2^1  |  36 1 
;  242  i  363 
243  ;  364 
243  ;  3_6j 

24-!- !  366 

2+s  |  367 

246  j  369 
24-  I  37c 

247  j  371 

24^  j  37.2 

j  249  3 "3 

[250  375 
!  25 1  3-6 

251  377 

252  3  7-’ 


JL  .7_ 

7°4  821 

706  824 

709  Si¬ 
tu  829 
"i3  S32 

716  83} 

718  838 

721  841 

723  843 

725  846 

728  849 

-30  8^2 

?3A  855 

-35  857 
737  860 

74  o  863 
742  866 

869 


254  I  ?8i 

255  382  ; 


qT 

1  ^ 

) 

S-n 

641 

,07 

”0 

25-  386 

515 

643 

“7  2 

-»  -Q  ,  Q  _ 

516 

645 

77  5 

I259  3  8 

518 

647 

7-7. 

!  260  389 

520 

649 

779 

i  261  391 

521 

651 

782 

261  392 

523 

653 

784 

262  39J 

5.24 

655 

737 

263  394 

526 

657 

7S9 

264  396 

528 

659 

791 

265-  397 

529 

66 1 

794 

265  398 

531 

663 

796 

266  399 

532 

66<j 

799 

267  400 

534 

66  7 

801 

i 
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1440 

1445 

1450 

H55 

1460 

1465 

1470 

1475 

1480 
1485 
149c 
1405 ; 

3  5  co  . 

1505 

1 510 

3515 

1520 

1525 
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153  306 
M3  3c7 
M+  3oS 

154  5c9 

M5  310 
1 5  5  iH 
1 >6  3  1- 
156  313 
1  57  3  4 
M"  3  iS 

158  316 

M8  il_7 

159  318 

M9  319 

160  320 

160  321 

161  322 

161  323 

162  324 

162  325 

163  326 

163  327 

164  328 

164  329 

165  330 

165  331 

166  332 

166  333 

167  334 

16-7  3  3$ 

1 63  336 

168  337 

169  338 

269  339 

5  170  340 

I  IT?  341 
171  342 

171  343 

M2  344, 

172  345' 
M3  346 
*73  .  347 


j_  JL 

4$9  612 
460  614 

462  616 

463  618 

465  620 

466  622 

408  624 

469  ;  6:6 
4-i  ;  628 
4-2  I  630 
474  j  632 
±U  ^34 

477  636 

478  638 

480  640 

481  642 

483  644 

484  646 

486  648 

487  650 

489  652 

490  654 

492  656 

493  658 

49$  660 

H96  662 

49 8  664 

499  666 

$01  668 

$02  6-0 

504  672 

5°;  674 

S°7  676 

505  678 

510  680 

5 1 1  682 

5 1 3  684 

514  686 

516  688 

517  690 

519  692 

520  694 
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Diff. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

1950 

I95 

39° 

5»5 

780 

975 

1 170 

136* 

1560 

1755 

1 9  5  5 

*95 

39  1 

5?D 

782 

977 

1173 

1368 

1564 

1759 

i960 

iq6 

3>^ 

585 

764 

980 

1176 

1372 

1568 

1764 

1965 

196 

3  93 

5S9 

7^6 

982 

L  I79 

1375 

1 572 

1768 

1 97° 

1 97 

394 

591 

78I 

985 

l  102 

13-9 

15-6 

1773 

_L2T5 

1980 

1 97 

198 

395 

3:6 

59i 

59+ 

792 

792 

_2^Z 

9,0 

I185 

1 1  SB 

I382 

1386 

1580 

1 384 

H77 

1782 

19S5 

198 

397 

595 

i  794 

992 

1 191 

1389 

1 58S 

1786 

1 99° 

*99 

398 

597 

!  "96 

995 

1194 

1393 

*592 

i  79 1 

*995 

199 

399 

59  •  1 

997 

1197 

1396 

1596 

1795 

2  coo 

270 

400 

600 

boo 

1000 

1200 

1400 

1 6  co 

Too 

7.  0  1  O 

201 

402 

603 

Sc-4 

ico^ 

I  206 

1407 

1 608 

1809 

2220 

202 

404 

606 

Sc  8 

1010 

12  12 

>4*4 

1616 

7578 

2C30 

203 

406 

6  c  9 

8  !  2 

1C15 

I  2  1  8 

142 1 

1624 

l827 

20  JO 

20.[. 

4c8 

612 

1  +'  1 6 

1020 

1224 

1428 

1632 

.836 

20^0 

205 

4  10 

6  1  5 

820 

1025 

1230 

1335 

1640 

1845 

2C  60 

2C6 

412 

618 

824 

1030 

1  236 

1442 

1648 

l8H 

2:ro 

2  f'7 

414 

62  1 

828 

IC3  5 

1242 

1449 

1656 

1863 

208  0 

228 

4  16 

<32J 

832 

1040 

I248 

1456 

1664 

1872 

2090 

209 

418 

627 

836 

1045 

1254 

1 463 

1672 

l8Sl 

2  ICO 

2  10 

420 

630 

840 

IO50 

1260 

1470 

16^0 

189O 

2  I  IO 

2  I  I 

422 

633 

844 

1C5  5 

12  66 

1+7  7 

16S8 

1899 

2  I  20 

2  12 

424 

636 

84'! 

1060 

1272 

1484 

1696 

1908 

2  1  30 
2140' 

1*3 

214 

426 

428 

639 

642 

852 

8,-6 

TC65 

IC70 

1278 

1284 

140 1 
1498 

1604 

1712 

1917 

1926 

2  1  50 

21  > 

430 

645 

860 

I075 

1080 

1  290 

1 5°5 

1020 

*93  5 
*9-14 

2160 

2  16 

432 

648 

864 

12c6 

1512 

1728 

2  170 

217 

434 

651 

808 

1085 

1302 

15*9 

1736 

1953 

2l8o 

218  ! 

436 

654 

872 

1090 

1308 

1526 

1744 

1962 

219O 

2  1  g  | 

43J> 

657 

S-6 

12.95 

i_3  r4 

1511 

1711 

1971 

j  22CO 

2  20 

440 

660 

880 

1  1 00 

1  320 

1  54° 

1760 

1980 

j  22  10 

i 

22  1 

442 

663 

884 

1 105 

1326 

*547 

1768 

1989 

|  2220 

222 

444 

666 

■:S8 

1 1 1  0 

1332 

1 5  54 

1 77  6 

1998 

22  30 

22  3 

446 

669 

892 

M15 

1338 

1561 

1784 

2007 

2240 

224 

44°> 

6-2 

896 

1  120 

1344 

1368 

1792 

2016 

_li5£>_ 

225 

450 

675 

9C0 

1125 

1112 

*575 

1800 

2025 

2034 

2260 

226 

452 

678 

904 

1130 

1356 

1582 

78c8 

2270 

2  27 

454 

68 1 

908 

**35 

1362 

j  589 

1816 

2043 

22So 

22S 

456 

6q4 

912 

1140 

1368 

1596 

1824 

2052 

2c6i 

2290 

229 

458 

687 

916 

U45 

1374 

1603 

1832 

2300 

230 

460 

690 

920 

1 150 

1 380 

1610 

1840 

2070 

2310 

231 

462 

693 

924 

1155  1 

1 386 

1617 

1848 

2079 

Diff. 

I 

2 

J 

4 

5 

6 

.  7 

8 

1 

2320 

232 

464 

696 

928 

1 1 6c 

1392 

1624 

1856 

CO 

00 

0 

23  30 

233 

466 

699 

932 

1 165 

1393 

1631 

1864 

2097 

234® 

234 

468 

7C2 

936 

1 170 

i4c4 

1638 

1872 

2106 

235° 

235 

470 

705 

940 

117  5 

1410 

1645 

1880- 

2115 

2360 

2361 

472 

708 

944 

1 180 

1416 

1652 

1888 

2124 

2370 

237  i 

474 

71 1 

948 

1185 

1422 

1659 

1896 

2133 

2380 

238, 

476 

7*4 

952 

1 1 90 

1428 

1 666 

1904 

2.142 

2390 

239i 

478 

717 

956 

1195 

1434 

1673 

1912 

2151 

2400 

240| 

480 

720 

960 

1 20c 

i44o 

1680 

1920 

2162 

2410 

24I 

482 

723 

964 

1205 

1446 

1687 

1928 

2169 

2420 

242j 

43+ 

726 

968 

1210 

1452 

1694 

1936 

2178 

2430 

213 

486 

729 

9~'1 

1215 

1458 

i-ci 

1944 

2187 

2440 

244 

4S  8 

732 

976 

1  220 

1464 

1708 

1952 

2196 

245° 

245 

490 

735 

980 

1225 

1470 

1715 

i960 

2205 

2460 

246 

492 

738 

984 

1230 

1  <  7 6  t  1 722 

1968 

2  214 

2470 

24_1 

494 

741 

988 

1235 

14^2 

1729. 

1976 

2223 

2480 

-4 

496 

744 

992 

1 240 

1488 | 1736 

1984 

2232 

2490 

2+9 

498 

74" 

996 

1245 

1404 

1743  | 

1992 

2  24I 

2500 

250 

500 

75° 

IOCO 

1250 

150°;  1750 

2000 

225O 

2310 

251 

502 

753 

IC04 

I255 

1506 

1 7  57 

2CoS 

2259 

2520 

252 

504 

756 

1008 

1 260 

1512 

1764 

2016 

2268 

2530 

253 

1 5°£ 

759 

1012 

1265 

1  518 

1771 

2G24 

2277 

2540 

2  5+ 

1 508 

762 

1016 

1270 

*524 

1778 

2032 

2286 

_!5.l!_ 

255 

1 111 

76s 

1020; 

1175 

1530 

1785 

2040 

2295 

2560 

256 

i  512 

768  1 

I024J 

1280 

I536 

*792 

2048 

2304 

2570 

257 

:  5H 

77 1 

1028 

1285 

1542 

1799 

2056 

2313 

2580 

258 !  .516 

774 

•  03  2 

1290 

I548 

1806 

i  0 

2064 

2  322 

2500 

25v 

,18 

7-7 

to:6 

1295 

1  554 

181 3 

2072 

233  1 

2600 

260 

1  720 

780 

1040 

1  300 

1560 

1  1820 

2080 

234O 

2610 

26 

522 

"'*3 

I  Hi  r 

!  1305 

1566 

1827 

2088 

2340 

~2 ~62aT 

262 

:  -•  ;•  4 

786 

1  o_i  3 

j  13TC 

:  1 572 

'  l  34 

2096  |  2358 

6  3  0 

263 

.6 

-9 

1052 

1  1315 

T578 

]  841 

2 1  C4 

j  2:67 

2640 

264 

1  r2) 

~91 

1C  56 

1  3  ••••' 

:  *  584 

’  8^.8 

21  12 

j  2376  . 

2650 

*265 

|  530 

"95 

1-0  '-o 

1323 

.  1  59  - 

,  ^55 

2120 

1*385 

2660 

266 

!  5 : 

V  8 

I C 

1  133c 

596 

;  1862 

2128 

‘  2394 

2670 

267 

j  5  54 

1  2£: 

1C  6 

!  3_5 

1  100;. 

l  869 

2136 

1  24C3 

“2680“ 

268 

5r6 

804 

IO72 

*  34° 

1 0.-8 

1876 

j  2144 

:2412 

2690 

269 

i  538 

Sc 

0-6 

1 345 

164 

.  1883 

2152 

2  4.2  J 

2700 

27c 

<r40 

810 

io8c 

1350 

1610 

i  1890 

|2l60 

|  2430 

2710 

271 

542 

813 

io8q 

1 355 

1626 

1  1897 

|  2168 

24^9 

.2720 

272 

5+4 

816 

1.088 

T  36C 

1632 

1  *904 

J  2176 

2448 

2730 

273 

|546 

8 1 9 

1092 

■  *365 

;  1638 

’  1  1911 

s> 

00 

4- 

1  2457 

■I 
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_Di£_ 
2740 
2750 
2760 
27-0 
;  2.780 
2790 
2800 
2810 
2820 
2830 
2840 
2350 
2860 
2870 
2880 
2890 
2900 
29 10 
2920 
2930 
2940 

29  s° 

2960 

2,7? 

2980 
2990 
3000 
.  5010 
3020 
3030. 

3  040 
3050 
3060 
3  0-0 
-  3080 
I  3090 
'3  ioc 

3  1  1-0 
3  120. 

•  3  1  30 
3HO 
3TS° 


274  54S  822 

275  55°  825 

276-  552  828 
277  554  s3i 
178  556  834. 

279  5S8  ?37 

280  560  840 

281  562  843 

282  564  846’ 

283  566  849 

2.84  568  852 

285  570.  855 

286  572  858 

28^  574.  861 

288-  576  864 

289  578  867 

290  580  870 

29 1  582  873 

292  584  876 

293]  586  8-79 

204;  58S  882  I 

295  590  885 

296  592  S^S 
2 97!  5.94  891 

298  j  ^96  894 

299  598  897 

3  CO  600  900 

301 j  602  9C3 
3Q2|  604  905 

303  |  6c6  9 09 

304  608  912 

305  610  915 

306  612  918 

307  614  92 1 

• 3°8  6 16  924 

309*618  92- 


310 

620  930 

311 

622  933 

312 

624  936 

313 

626  939 

314 

628  942 

315 

630  945 

_4_  i  _5 _ 6 _ 7_ 

1096I  1370  1644  1928 
1  tco  1375  *650  1935 
1104  1380  1656  1942 
1 108  1385  1662  1949 

1112  1390  1668  1956 
n__i6  1395  1674  1963 
1120  1400  1680  1970 
1124  1405  1686  1977 
1128  1410  1692  19S4 
1132  1415  1698  199,1 
1136  1420  1704  1998 
1 140  1425  i_2_io  2005 
1144  1430  1716  2012 
1 148  1435  J722  2019 

1152  1440  1728  2026 
H56  1445  1734!  2033 
1 1 60 1  1450  174Q  2040 
il^±\  145  5  1746  ;  2047 
1 168  j  1460  1752  ’  2054 
1  1 172  j  1465  1758  206  1 
1  i”6*j  1470  176+,  2268 
1  i8o  1475  1770  20-5 
1 184  1480  i_75  2072 
f_i 88  1485  2782  ;  20-9 

1192  1490  1788:2086 
it  96  1495  1794!  2°9  3 

i2co  1500  i8co  |  2100 
1204  1505  j8c6.2I07 
1  228  1510  18 12 1  21 14 
42  ki  ij  1 5  I  1 8 1 8  2121 
1216  1520  1824  2128 
1220  1525  1830  2135 
1224  153c  1836  2142. 
1228  1535  1842  2149 
1232  1540  1848  2156 
1236  I_545  1854  2163 

124c  1550  1860  21-0 
1244  1555  1866  21-7 

1248  1560  1872!  2184 
1252  1565  1878]  2191 
1256  1570  18841  2198 
1260  1575  1890)  2205 


2192  2466 
220a  2475 
2208  2484 

22.16  2493 

22  24  2502 
22 3 2  2511 
224©  2520 
2248  2529 
2256  2538 
2264J  2547 
2272  2556 
2280  2565 

22S8  1777 

2296  2583 
2304  2592 
2312  2601 

23 2G  26lO 
2328  2619 

2336  2628 

2344-  2637 
|  2352  2646 

2360  2655 
2368  26C4 
2376  2673. 

2384  26S2 

2392  2691 
24CO  2“00 
240S  27O9 

2416  2718 

2424  2727 
2432  2736 
2440  2745 
.  2448  2754 

2456  2763 
2464  j  2-72 
2472  2781 
2480  2-^90 
2488  2799 

2496  2808 

2504  2817 
2512  2826 

2520  2835 


316  632  94 

317  634  95 

318  636  95 

319  638  95 

320  640  96 

321  6_£2 

322  644  9^ 

323  646  9< 

324  648  9 

325  650  9 

326  652  9 

327I  654  _J9 

328  656  9' 

329  658  9 

330  660  9 

331  662  9 

332  664  9 

333  666 j  _s 

334  668  tc 

335  670  ic 

336  6-2 1  is 
33M  674-  i< 

338  676'  K 

339  678  1  i< 

340  680 j  T 

341  6821  1 

342  684!  1 

343  686  1 

344  688'  1 

345  690  1 

1346  692  i 

347  694  : 
348  696 
349  698 
350  700 
3  5 1  7°2 

~  352  704 

i  353  7C6 

,  354  708 

>  355  7 10 

>  356  712 

5  I  357  7U 


1896  2212  2528  2844 

IpOl  2219  2536  2853 

I908  2226  2544  2862 
I  1914  223  3  2552  287l 
1920  2240  2560  2880 
19-26  224" 

1932  2254  2576  2898 
1938  2261  2584  2907 

1944  2268  2592  2916 
1950  2275  2600  2925 
1956  2282  2608  2934 
1962  2289  2616  2943 
1968  2296  2624  2952 

1974  2303  2632  2961 
1980  2310  2640  2970 
1986  2317  2648  2979 
1992  2324  2656  2988 
1998  2331  2664  2997 
2004  2338  26"2  3006 
2010  2345  2680I3OI5 
)  2016  2352  2688  3024 

;  2022  2359  2696  3033 

)  2028  2366  2704  3 042 

J  2034  23-3  2-712  30JJ. 

3  204O  2380  2720  3060 

5  2O46  2387  2728  3069 

o  2052  2394  2736  3078 

5  2058  2401  2744  3087 

o  2064  2408  2752  3096 

5  2070  2415  2760  3105 

o  2076  2422  2768  3114 

; 5  2082  2429  2776  3 123 

[O  2088  2436  2784  3132 

J.5  2094  2443  2792  3141 

50  2100  2450  2800  3I50 

55  2106  2457  2808  I  3  1 59 

60  2U2  2464  2816*3168 
65  2118  2471  2824  3177 

70I2124  2478  2832  3186 
75  2130  2485  2840  3195 
r8o  2136  U492  2848j  3  204 
785  j  2142  j  2499  285613213 


I  2 
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Dil f. 

3580 

359° 

3600 

3610 

3620 

3630 

I 

358 

3  59 

360 

361 

362 
363 

2 

716 

718 

720 

722 

724 

726 

ic74 

10-7 

iqSo 

1  ©S3 
1086 
1089 

_4_ 

1432 

1456 

144° 

1444 

1445 

1452 

JL_ 

t-1790 

I~95 

iSco 

1805 
1810 
181 5 

6 

2148 

2134 

2160 

2166 

2172 

2178 

_7_ 

1506 

2513 

2520 

2527 

2534 

2541 

8 

2864 

2S72 

2880 

2888 

2896 

2904 

9 

3222 
323  1 
3240 
3249 
3258 
3267 

3640 

364 

728 

1092 

1456 

1S20 

2184 

2  548 

2912 

3276 

36  >o 

365 

730 

1095 

1460 

1825 

2190 

255  5 

2920 

328; 

3660 

366 

732 

1098 

1464 

1830 

2196 

2562 

2928 

3  294 

36-0 

367 

734 

1  lor 

1468 

1833 

2202 

2569 

2936 

3  303 

3680 

368 

736 

1 104 

14-2 

1840 

2208 

2576 

2944 

33  12 

3690 

369 

738 

1 10- 

1476 

1845 

2214 

2583 

2952 

3321 

3-00 

570 

740 

1  1 10 

1480 

1850 

2220 

2590 

2960 

3330 

37 10 

3-1 

74I 

1113 

1484- 

18,-5 

2226 

2597 

2968 

3  339, 

3720 

371 

744 

1 1 16 

1488 

i860. 

22  3  2 

2604 

2976 

3348 

3  7  30 

373 

746 

1 1 19 

1492 

1865 

223S 

26  1 1 

2984 

3357 

•  3  740 

374 

748 

1122 

1496 

1870 

2244. 

2618 

2992 

3366 

’  375° 

375 

750 

iiy 

1500 

1^7  5 

2250 

262} 

3000 

337? 

3"<5o 

376 

7  52 

1 12S 

1504 

1880 

2256 

2632 

3008 

3384 

3770 

377 

754 

1131 

.5os 

18S5 

2262 

2639 

3016 

3393 

3780 

378 

756 

1134 

1512 

1890 

2268 

26+6 

3024 

3402 

379° 

379 

758 

1137 

1516 

1895 

22-4 

[2653 

3032 

341  I 

3800- 

380 

760 

1 140 

1520 

1 900 

228o 

2 66©  i 

3040 

3420 

•3810 

381 

762 

n±3 

il2J- 

£905 

2286 

266t 

3048 

3429 

3820 

382 

764 

1 146 

1528 

1910 

2292. 

2674 

3056 

3438 

3830 

383 

766 

1149 

1532 

1915 

2298 

268 1 

3064 

3447 

3840 

384 

^68 

1 1  52 

1536 

1920 

2304 

2688 

3072 

34c  6 

38V3 

385 

770 

1  *55 

154c 

t925* 

23  10 

26^5 

3080 

3465 

3860 

386 

772 

1 .1 58 

1544 

1930 

23  16 

2702 

3088 

3474 

3  870 

387; 

774 

1 1 6 1 

1548 

£911 

2322 

2709 

3096 

3483 

3880 

388 

776 

1164 

<552 

1940 

2^5  ' 

2716 

3104 

3492 

3890 

389 

— 

77° 

1 167 

1556 

1945 

2334 

2723 

31 12 

350J 

3900 

390 

780 

1 170 

1  56O 

1950 

2340 

2730 

3120 

3?  10 

391° 

1  391 

j  782* 

1173 

I  564 

1 9  5  5 

2346  ! 

2737 

3128 

3519 

392Q 

!  392 

784 

1 176 

1  568 

i960 

2352  I 

2  744 

3136 

3  528 

3930 

393 

786- 

££79 

£57£ 

IC65 

23|8 

2751 

3 144 

3537 

3940 

394 

788 

1 182 

1576 

'  197° 

2364 

3152 

3  546 

.395° 

395 

790 

1185 

1580 

1975 

237° 

2765 

3160 

3555 

'39^0 

396 

792 

1188 

1584 

1980 

23  76 

2772 

3 168 

3  564 

39~c 

39- 

794 

1191 

1 588 

1985 

2382 

2779 

3176 

3573 

3980 

398 

796 

"94 

J592 

1990 

2388 

27S6 

3184 

3582 

3990 

3991  798 

1197 

1596 

l99  5 

2394 

2793! 

3192 

3  S91 

Diff. 

I 

2 

3 

__4_ 

5 

6 

7 

8  I 

_9_ 

4000 

400 

8co 

1200 

1600 

2000  1 

2400 

2800 

32Co| 

3600 

4010 

401 

802 

1203 

1604 

2005  I 

2406 

2807 

3208; 

3609 

4020 

402 

804 

1206 

1608 

2010  ' 

2412  | 

2814 

3216 

3618 

4030 

403 

806 

1209 

1612 

2015 

241 8 

2821 

3224 

3627 

4040 

404 

808 

1212 

1616 

2020 

2424 

2828 

3232 

3636 

405° 

40  5 

810 

1215 

1620 

2025 

2430 

l8 11 

3240 

£645 

4060 

406 

812 

1218 

1624 

2030 

2436 

2842 

3248 

3654 

4070 

40  7 

814 

1221 

1628 

203) 

2442 

2849 

3256 

3663 

4080 

408 

816 

1224 

1632 

2040 

2448 

2856 

3264 

36-2 

4090 

409 

818 

1227 

1636 

2045 

2454 

2863 

3272 

3681 

4ico 

41c 

820 

1230 

1640 

205O 

2460 

2870 

3280 

3690  j 

4110 

41  ii 

822 

££33 

1644 

2055 

2466 

2877 

3288 

3699  1 

4L20 

412 

824 

1236 

1648 

2060 

2472 

2884 

3296 

3718  * 

4130 

413 

826 

1239 

1652 

2065 

2478 

289 1 

3304 

37 1? 

4140 

414 

828 

1  242 

1656 

2070 

2484 

2898 

33  12 

3726 

4150 

4i5 

830 

1245 

1660 

2075 

2490 

2905 

3  3  20 

3-35 

4160 

416 

832 

1248 

1664 

20SO 

2.1-96 

2912 

3328 

;  3744 

4I7O 

4T7 

834 

1251 

1668 

2085  1  2502 

29£9 

3£3_6 

37  £3 

4180 

418 

836 

1254 

1672 

2090 

2508 

2926 

3  344 

3762 

419O 

419 

838  i 

I257 

1676 

2095 

1  25i4 

2933 

3  3  52 

377  1 

4  2  CO 

42c 

840 

1260 

1680 

2100 

:  2520 

!  2940 

3:6~ 

3-8c 

4210 

421 

842 

1 263 

1684 

2105 

2526 

2947 

3368 

j  3789 

4220 

422 

844 

1266 

1 688 

2  110 

2532 

;  2954 

3  376 

3  7v8 

4230 

423 

846 

1269 

!  1692 

rill 

2538 

;  2c6r 

1384 

!  3807 

4240 

424 

.  848 

1272 

j  7696 

2120 

!  2544- 

2968 

3392 

!  3  S 1 6 

425° 

425 

j  850 

1275 

1700 

2125 

I  2  5  5° 

2975 

3-102 

83825 

4260 

426:  852 

1278 

1704 

2130 

2556 

29C'2 

34-8 

!  3834 

4270 

42" 

■854 

128  1 

1708 

2135 

2562 

2089 

3416I  3843  i 

4280 

42^ 

856 

1 284 

.  1712 

2I4O 

1  2568 

2996 

|  3+24 

,  0  _ ,  1 

-  i-'v- 

429° 

42$ 

858 

12S7 

1716 

££45 

i  ri:_4 

3  C  G  3 

!  3-32 

|  3861 

43  co 

•  43< 

86c 

1  129c 

>  172c 

2 1  \C 

;  2580 

1  3^10  3+4'- 

j  3  8-0 

4310 

’  43 

862 

.  1293 

l  1724 

2 1 55 

i  2586 

;  3213 

1  3  4+*'- 

4320 

43 

1  864 

•  1 29  f 

I  1728  !  2  I  6c 

12592 

!  3224!  345<' 

The  End  of  the  Table  of  Proportional  Parts, 
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Natural  and  Artificial  Stnes ,  Tangents ,  and  Secants , 
to  every  Degree  and  Minute  of  the 

QUADRANT. 

The  Radius  of  the  Artificial  being  10,0000000,  and 
of  the  Natural  10,000,000. 
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A  Table  of  Natural 


N 

Sine. 

Co- Sine. 

0 

0 

I 0000000 

I 

2  pop 

9999999 

2 

5518 

9999998 

3 

S727 

9999996 

4 

II636 

9999993 

5 

14544 

9999989 

6 

174^ 

9999989 

7 

203  6 

9999979 

8 

23271 

99999 73 

9 

26180 

9999966 

10 

290S9 

9999958 

11 

31998 

9999949 

12 

32906 

9999939 

13 

37SI5 

9999928 

U 

4  7-4 

5999917 

15 

4v6]3 

9999905  ‘ 

16 

46542 

9999892 

17 

49451 

9999878 

18 

_ 5236o_ 

9999863 

19  I 

55268 

9999847 

20 

58177 

9999831 

,  21  1 

61086 

995981 3 

22 

63995 

9999795 

23  : 

66904 

9959776 

24  ! 

69S13 

99997 L6 

2S 

72721 

9999736 

26 

75630 

99997U 

27 

1  78559 

9999692 

28 

81448 

9999668 

29 

84357 

9999644 

30 

1  S7265  j  9999619  1 

1 

1  CeSine.  \ 

4/kc*.  1 

0  D  E 

G  R  E  E  S, 

Tangent. 

Co*  Tang.  | 

0 

Infinit. 

2909 

343774667 

581S 

171887319 

8727 

1 1459153° 

1 1636 

8594363° 

H544 

68754887 

17453 

57295721 

20362 

491 1 0600 

23271 

42971757 

261^0 

38197099 

29-89 

34477371 

31998 

31252137 

34907 

28647773 

37816 

26444080 

4'725 

24555 198 

4  3633 

!  22911s  1 66 

46342 

214857 62 

49  45 1 

2022 1S75 

..  5'^56o 

19098419 

55269 

18093220 

58178  : 

17188540 

6I087  ! 

16370019 

63996  : 

15625908 

665 1' 5  ! 

149465c  2 

_ 69814 

I  14323712 

72723 

13750745 

75632 

13221S51 

78541 

12732134 

81450 

1227734 6 

84360 

11854018 

_ 8t269_ 

] 1458865 

i  Tangent. 

Sp  D  E  G  REE  S. 


W  1 


Secant. 

Co-Secant. 

ioocooco 

Infinit. 

6® 

1 oocoooo 

343774682 

59' 

10000002 

171887348 

58 

1 0000c 04 

114591574 

57 

10000007 

85943689 

56 

1000001 I 

68754960 

55 

IOOOCOI6 

57295809 

54 

1C0C002I 

49110702 

53 

I 000002 7 

42971873 

52 

rj- 

0' 

0 

§ 

38197230 

51 

ICOC0042 

34377516 

5° 

0 

0 

0 

8 

31252297 

49 

10000061 

28647948^ 

48 

1  COOCC‘72~ 

26444269 

47 

1CCOGOS3 

24555402 

46 

IOCCO095 

22918385 

45 

icccoicS 

!  21485995 

44 

ICCCOl 22 

j  20222122 

43 

•ICCOOI37 

;  19098680 

42 

IOCCOI53 

!  i8c9~3496~i 

41 

IOOCOI7O 

j  i7iSSS3i 

40 

10COOI87 

1657032'; 

39 

IC0CO2O5 

15626228 

33 

ICOCC’224 

14946837 

37 

I  coco-24  4 

14324061 

36 

10000265 

;  13751108 

35 

ICOC02S6 

1  13222229 

34 

10000308 

12732526 

33 

IOCC033I 

i  12277&03 

32 

1CCC0355 

]  11854440 

31 

10000380 

i  1 1459301 

30 

Co- Secant.  \ 

i  Secant. 

l  N  ' 

Latitude  CO  Deg.  oo  Min.  North  Declination. 


0 

d. 

2 

d.\  4. 

l 

~6 

7. 

"S 

d.  1  1 

J 

T2 

~d.  j 

14 

d. 

16 

d. 

.0' 

d. 

20 

d. 

22 

J. 

-3*1 

b.  in. 

m.'b.  m. 

nu 

m. 

m. 

b.  in. 

lA  '«■ 

/». 

fit. 

fit. 

b.  m 

m. 

b.  m. 

iil. 

b.  ra 

n. 

k.  m 

m 

b.  iil. 

r). 

)?i. 

A?.S- 

I2.C 

|l2.C 

I  2.0 

12.0 

j  I  2.C 

12-0 

| 

12. c 

12.C 

I2.C 

12.C 

I  2.c 

’2.0 

I 

00.1 

1,00-2 

O 

cc.4 

2 

co.6 

2J0O.8 

1 

oo  .9 

2  0.11 

2 

0.13 

2 

0.1  * 

2 

0.17 

2 

C.I9 

.20 

2 

Ss 

00.3 

3  00.6 

CO.  9 

4 

0.13 

4C.I7 

3 

0.20 

3 

0.23 

4 

0.27 

_4 

0.3  l 

A 

O.35 

4 

O.39 

0.42 

3 

00.5 

50. 10 

5 

0.15 

6 

'.21 

6’- '-2  7 

< 

^.32 

6 

0.3! 

6.C44 

6 

0.5^ 

6 

I 

7 

1.03 

1.  S 

4 

5s- 

cc.S 

80.16 

O.24 

c 

1.32 

9  41 

f- 

O.49 

9 

r^S 

91-07 

9 

I.io 

9 

I.25 

1C 

1 .3- 

5 

| 

0.1 3 

13  0.26 

14 

C.J.C 

14 

iiy 

1 : 

1 .2o:  1  3 

1  *3  ‘ 

I  3 

1.46 

1  •-  ; 

1 5 

2.12 

I  3 

2. 

1  - 

6 

0.2c 

200.40 

2C 

1  .OC 

.  4. 1 

i  .20 

214.41 

29 ! 

2.10 

29 

2.39 

2C 

3.08 

20 

5*37 

4.c6 

I  1 

■  .(..'j 

7 

0.50 

j5o‘i  .40 

5° 

2.3O 

■=•<0 

3.20 

5c|4.io 

i 

1 

! 

i 

i 

l 

| 

! 

Artificial  Sines,  Tangents,  and  Secants. 


oDEGREES. 

M 

L.  Sine. 

L .  Co- Sine. 

Z.  Tangent. 

L.  Co-Tang. 

L.  Secant. 

L.  Co-Secant. 

0 

0 

10.0000000 

0 

Infinit. 

10.0000000 

Infinit 

60 

1 

6.4637261 

9*9999999 

6.4637261 

13-5362739 

10.0000000 

15.5  362739 

59 

2 

6.7647561 

9.9999999 

6.7647562 

13.2352438 

10.0000001 

13.2352420 

58 

3 

6.9408473 

9.9999998 

6.9408475 

13-0591525 

I  O.OCOOOJ2 

13-0591527 

57 

4 

7.0657860 

9.9999997 

7.0657863 

12.9342137 

1 0.0000003 

12.9342140 

56 

5 

7.1626960 

9.9999995 

7.1626964 

12.8373036 

10.0000005 

12.8373040 

55 

6 

7.2418771 

9-9999993 

7.241 877S 

12.7501222 

10.0000007 

12.7581229 

54 

7 

7.3088239 

9-999999*  ; 

7.3088248 

12.6911752 

lO.OOOCOCp 

12.691 1761 

55 

8 

7.3668157 

9.9999988  : 

7.3668169 

12.6331831 

1<  ■'•000001 2 

12.6331843 

9 

7.4179681 

9-99,-,9^5 

7.4179696 

12.5820304 

10.0000015 

12.5S20319 

5  [ 

10 

7.4637255 

9.9932982 

7.4637273 

12.5362727 

io.ocoooi  8 

12.5362745 

50 

u 

7-5051181 

9.9999973 

7-5°5 1203  , 

12.4948797  i 

10.0000022 

12.4948819 

49’  ' 

12 

7.5429065 

9-9999974 

70429091 

12.4570909  ; 

10.0000026 

«*«**« 

48 

13 

7.5776684 

9.9999969 

7-57767!  5 

12.4223285  ! 

1 0.000005  I 

1 2.4225516 

14 

7.6098530 

9.9999964 

7.6:98565 

12.3901434  | 

10.00:0056 

1  2O901  470 

46 

15 

7.6398160 

9.9999959 

7.6598201 

12.3601794  j 

1  2.3601  'l4'0 

45 

16 

7.6678445 

9-9929953 

7.6678492 

12.3321508 

10.0000047 

1  2.3321 5  55 

44 

17 

7-6941733 

9-9999947 

7.6941786 

12.3058214  j 

10.0000053  1 

12.3058267 

j_8 

7.718  9966 

9-999994Q 

7.7190026 

12.2809974  j 

10.0000060 

12.2810034 

AA. 

19 

7.7424775 

9-9999934 

7.742484T 

12.2575159 

IO.COOOC66 

12. 25  75  225 

4i  ’ 

20 

7.7647537 

9  9999927 

7.7647610 

12.235239° 

10.0000073 

12.2352463 

40 

21 

7.7859427 

9.9999919 

7.7859508 

12.2140492 

1 0.00000 Si  , 

12.2140573 

39 

22 

7.8061458 

9.999991 1 

7.8061547 

12.1938453 

10.0000089  ' 

12.1938542 

38  • 

23 

7.8254507 

9.9999903 

7.8254604 

12.1745396 

10.0000007 

12.1745493 

37 

24 

7.84393  3  S 

9.9999894 

7-8459444 

12.1560556 

10.0000106 

12.1560662 

36  ; 

25 

7.8616623 

9-9999885 

7.8616738 

12.1583262 

1 0.00001  ,T 

12. 1  38-5377 

35  ■: 

26 

7-8786953 

9.9999876 

7.8787077 

12.1212923 

1 0.0000124 

12.1213047 

34 

27 

7.8950854 

9.9999866 

7.8950988 

12.1049012 

10.0000134 

12.1049146 

33 

28 

7.9108793 

9.9999856 

7.9108938 

•12.0891062 

10.0000144 

12.08912O7 

32 

29 

7.9261 190 

9.9999845 

7.9261344 

12.0738656 

IO.OCOC155 

I2.O738S10 

•31 

30 

7.9408419 

9.999983^ 

7.9408584 

12.0591416 

10.0000165 

J  2.0591 5  8l 

30  ; 

Z.  Co-Sine. 

Z. 

L.  Co -Tang. 

L. Tangent. 

Z.  Co-Secant. 

Z.  Secant.  \ 

M 

|  89  DEG  R  E  E  S.  I 

Latitude  oo  Deg.  oo  Min.  South  Declination.. 


O 

d. 

2 

d. 

4 

d 

6 

d 

m. 

k.  m. 

fit. 

h.  m. 

in 

b.  m. 

rn. 

SN 

12.0 

12.0 

12.0 

I 

N 

00. 1 

I 

00.2 

■2 

00.4 

2 

2 

00.3 

1 

00.6 

3 

00.9 

4 

3 

00.5 

5 

0.10 

5 

0.T5 

6 

4 

00.8 

8 

0.16 

8 

0.24 

8 

_5_ 

0.12 

12 

0.24I12 

0.36.121 

'6 

0.20 

20 

0.40|20 

1.002c 

7 

O.50 

5° 

1.40 

5° 

2.3050 

l_ 

II  2 .0 

00.6 


d\  io 

j  t  2.o| 
2O0.S 
o-n|  40.17 
■21 }  6:0.27 
•"2j  9:0.41 
■4^inii‘Oi 
i.20&rii.4l 
■2oho4.io 


d.  12 
in.  b.  m. 

;I  2.0 

I  OO.9 


_3'0’20 

SiO.32 


d\ 


J  14 

m.\b.  m. 

1 1 2.0! 

2  JO.  1 1 

310.23 
6I0.38;  6 

S'0.49  9j°-5^  9| 

,l4|L±i  14  1  *29.1 4 

[29  !2.1029;2. 39:29 


1 16 1 2 

1 8  di 

20 

d. 

i 

23M 

b.  m. 

m. 

b.  m. 

in. 

h.  m. 

m. 

h.  m. 

>»\h.  «».! 

12.0 

12.0 

12.0 

I2.C 

12.0 

0-13 

2 

O.I5 

20.17 

2 

O.Ip 

1 

0.20 

3.27 

4 

0.31 

4l°-35 

40.59 

3 

O.42 

3.44 

6 

0.5C 

6  0.5.6 

7  1.03 

5 

I.08 

1 .07 

9 

1.16 

91-25 

10 

1-85 

81 

I.43 

143 

L4 

1^7  iil 

.M2 

H 

2.25 

J9, 

2.44 

6 

CO 

29 

3-37 

29 

4-06 

6  [ 

507 

1 

_ 
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A  Table  of  Natural  and 


o  DEGREES. 


M 

A7".  sine. 

V.  Co-Sine. 

V.  7~2«42/:'J 

V  Co-Tang. 

N.  Secant. 

N.  Co- Sec  ant. 

JO 

8726s 

9999619 

x7>'V 

.11458865 

10000380 

11 459301 

30 

31 

.90174 

9999593 

9;-;l  7': 

1 128920s 

10000406 

11089656 

29 

32 

93083 

9999566 

9  3  o'-  7 

10742648 

10000433 

10743114 

28 

33 

95992 

9999539  : 

4 '99  e 

1  ~  41  7-  94 

10000461 

IC4l7574 

27 

34 

98900 

9999511  ! 

98925 

10110690 

10000489 

ion  1185 

26 

V\ 

101  8c  9 

999948?  ; 

1  1  v.  1 4 

9 >2 17943 

10000518 

98223033 

25 

_ 

l -471 ^ 

999945 2; 

104721 

95480475 

10000548 

95494711 

24 

3  7 

I  7627 

99994- i 

107633 

92908487 

•  ‘1 '>0005  79 

92913869 

23 

3N 

9999 3 sv  . 

1 10542 

92463  3  36 

,  l eccc6 1 1 

90468863 

22 

39 

*  1 3444 

99995^6  1 

U  3451 

88143572 

1 0000644 

88149244 

21 

4; 

1 1 63^3 

99 99 3 23  : 

1 16361 

8x939791 

1 0000677 

85945609 

20 

1 10261 

9999-  •  9 

119270 

83843507 

:  1000:711 

83849470 

IQ 

St- 

99994j  4 

;  -  2179 

TlS47--4i 

:  ICO 2O746 

81853150 

i  8 

43 

1 2 ' C79 

9999  2  1  ••  ; 

12-88 

79943430 

1  IOOOO782 

79949684 

17 

44 

127987 

v999 1  "■  1  ; 

1 27998 

78126342 

j  i  or. 00 8 1 9 

78132742 

16 

4"' 

l 30S96 

9999'45  I 

1509-7 

76390^09 

!  10000857 

76396554 

15 

46 

1  3  ; 80S 

939910+  | 

133817  ; 

1  7472916s 

i  1 0000896 

74735856 

14 

47 

1 '67 l 3 

9:99265 

1 36726  1 

75138991 

i  100009 3 s 

73145827 

1; 

_4R 

TTc2. 

999902? 

139635  1 

JLL^xc?? 

10000975 

7 1 622052 

12 

49 

14 2S  "O 

9998984 

142545 

7:153346 

10001016 

;c 160474 

1 1 

5<- 

U543  7 

999^94- 

1454-4  i 

687500.7 

1 0001 os  8 

68757360 

10 

5  1 

I4S;48 

9998899 

148564  : 

674'  lSs4 

iccoi 101 

67409272 

9 

5? 

1  5  1 2  S  6 

9998855 

151275  i 

66<o?473 

r  cc  ii  Ls 

6611 3036 

53 

154T6S 

99'388i  1 

154105  : 

64858005 

ic.o:  1189 

64865716 

7 

_54 

1 5  7r  7  3 

9998766 

S^SjJ 

|  63656741 

10001234 

-6:664595 

| _ 6_ 

55 

1'999>2 

999x7  (y* 

160002 

62499154 

iccci  28V 

62507153 

j  5 

5  - 

162890 

9998673 

162912 

,  61  3. -.29.  s 

IC.CC1327 

61 ,91050 

4 

3  7 

165799 

999862s 

I65S21  I 

1  60305820 

;  1 0001375 

60314110 

58 

168707  J 

9998576 

168731 

I  5926; 872 

1c.cr.1424 

1  «59^743c8 

2 

59 

!  1716^6  | 

9998527 

171641 

58261174 

10001473 

,  58269755 

1 

6c 

_.174  524_|  9998477 

174551  1 

!  57289962 

10001523 

57298689 

0 

-V.  Co-Sue. 

A'.  Shi, 

V.CO-T.IK 

A'.  Tangent. 

Lv.Ce  Secant. 

Ar.  Secant. 

‘  M 

So 


DEG  R  E  E  S. 


Artificial  Sines,  Tangents,  and  Secants. 

75 

0  D  E 

G  R  E  E  S. 

- 

M 

L.  Sine. 

L .  Co-Sine. 

L.  Tangent. 

Z.  Co-Tang. 

Z.  Secant. 

L.  Co-Secant. 

30 

7.9408419 

9*999983 5 

7.940S5S4 

12.0591416" 

10.0000165 

12.OS91581 

31 

32 

33 

34 

35 

36 

7-9550819 

7.96S8698 

7-9822334 

7*995I98o 

8.0077867 

8.0200207 

9*9999  823 
9* 9999 S 12 
9*9>998oo 
9*9999  78S 
9*9999 775 
9*9999762 

7.9550996 

7.96888x6 

7.9822?  34 

7*9952192 
8.007  R  09  2 
8.0200445 

12.0449004 
12.03  [1 1 14 
12..  I77466 
I2.OO47S08 
1I.9921908 

11 -97995  5  5 

10.00001^7 

10.00001 88 
10.000:200 
10.CO00212 
1C.0C0022S 
IO.CCOO238 

12.04  19181 
12.031 1  302 

I  2.0177666 
I2.ooj.Sc2o 

1 1 .9922133 

>8 

27 

26 

25 

24 

37 

38 

39 

40 

41 

42 

8.0319195 
80435009 
8.0547814 
8.06s 7763 
8.0764997 
8.0869646 

9*9999748 

9*9999735 

9*9999721 

9.9909706 

9-9999691 

9*9999676 

8.0319446 

8.0435274 

80548094 

8.0658057 

80765306 

S.cS«^7o 

11.9680554 
11.9564726 
11.9451906 
1!  .9341943 

1  [.9234694 

I  I.pIVCJO 

10.0CCC25  2 
10.0000265 

1  ccc  2  79 

I -o.ee  00294 
IC.0CC03-:  9 

1'  ^0,24 

11.96808,5 

1 1.4564991 
11.04521 :6 

1 1.9342237 

*1*9235-  : 

11 .91  3  ..  35-I 

21 

20 

*9 

1  8 

43 

46 

47 

48 

8.0971832 
8.1071669 
S. 1169262 
S.i  264710 
8.1358104 
8.1449532 

9*9999660 

9.9999644 

9*9999628 

9.9999611 

9*9999594 

9*9999577, 

8.0972172 
S.  1C  72025 

S.  i  169634 
8. 1 265099 
8.1358510 
8.1499956 

11.9027823 

1 1*59-7975 
11.8830366 
11.8734901 

H  .8641490 
11.855co.t4 : 

1  0.-  O'  0340 
10.0c  .-0356 
10.0  00  5  72 
K  .0  003S9 

1  >-.'.00004. '6  ’ 
IC.C  '002  23  ' 

i  1 .9028168 

1  1.'  9283  31 
i  l. • 8 3  ;73 ' 

1  1.-64,846  1 
11.855^468  ! 

57’ 

16 

15 

1 4 

J3 

49 

50 

51 

52 

53 

54 

8.1539075 
8.162580S 
8.1712804 
8.17971  29 
S.1S79S4S 
8.1961020 

9*9999  559 

9  9999541 
9-999952?. 

9.9999503 

9.9999484 

0.9999464 

■J*  15  395  1 6  j 
8.1627267 
S.l7i  5252  ! 
8-17-7626 
S.18V0364 
JE1961556 

1 1. S 460484 

1 1 .8372733  : 
11. 82867 j5  ; 
ii. 82023 74  . 
11.8119636 
11.8038444 

io.cT77;i 

i:.:C  ':4S9  , 

10.occ.047S  ; 

lo.:.:— 14  7 

1 : . .  c  0:  51 6 
10.  '5  ..6 

1 1  •  S .  360  9 '25~  j 

ITT 

1 1  .5.'  .  2S7! 

1  I . 1  0 ' 1 T  .  2 

1 1 

10 

8 

7 

55 

56 

57 

58 

59 

60 

8.21 iSq49 
8.2195811 
8.2271335 
8.23.15568 
8.241 85 53_ 

9-9999444 
y* 9999424 
9.9099403 
9-9999382 
9-9999360 
_9  •599933  8 

i 

1 

I 

8.2041259 
8.2119526 
5.2196408 
8.2271953 
8- 2346208 

_8.?4i92i5_ 

U.795S741 

1 1.7880474 
!  11.7803592 

,  11.7728:47 
|  11.765379^ 

i  H.7580785 

1  c: 5 

1-v  .-•••JOS  76 

1  c-.rcc  -'597 
10.0:0261  S 

1 0.0000640 
10.0000662 

!  !i -7v59?97 
'.1.7881051 

1  i  .78041 89 
i  1 .7728665 

1 1.7654432 

_1 1.75^1447, 

1  Z.  Secant. 

8 

4 

3 

I 

0 

L.  Co-Sine. 

Z.  Jwf.  1 

Z.  Co -Tang. 

Z.  Tangent. 

Z.  Co-Secant. 

M 

“89  DE 

0  R  E  F.  S. 

| 

0 

d. 

2 

/:.  m. 

m 

h.  m. 

J  AT, 1 2.0 

12.0 

1 

co.i 

l 

CO.  2 

2 

00.2 

3 

CO.  5 

3 

00.3 

r 

00.8 

4  I0C.4 

8 

0.12 

5 

00.6 

12 

0.18 

c.10 

20 

°G° 

7 

C.20 

49 

0 

VO 

Latitude  i  Deg.  oo  Min.  South  ‘Dcclhi.itio?:. 


A\f 

|/:.  m )  m 
I2.0j 
JOO-T; }  2 
po.S!  3 
0.1 3  It 

C.2C  5 

I^jo^e'p: _ 

lecpscpciTTIo?' 


!49i2,cS;<c 


3*5S.5' 


i  d.  i  2  '  ci,\  i.j.  j  a 

m.  L\  m.  m.  b.  m.  r.\ 
12.0.  L  2.0 
10.10,  I.O.Ilj 
|  3  0*21  4  0.25!  A 

5C’*3S  6. 0.4.E  6 
ho. S3  9:1.02 
;j  1. oS;t 411.22  14:1.361.] 
i .  30*21 !  I .’5  I ; 29  2.20  29  2.49:29 

iv':4*2S 


I 

i 


I 


16  d.\  18 •  di-  lo\d. 

6.  m.b.  vi.,  vi.k.  mi  m 
IQ.oj  ji  '2.C';  i  l  2. C* 
j.13  2b. H|  2  -17],  2|o.I9| 
.'.29 .  _4:-'^33 ,  _4  °_*3  7-7  TT 
|o.47i!  6P^>!  6!c^9!  6ii*05 
t-i  1 

'Hj _ 

!9,4.i6/-3' 


1  *50 
10 


9  T.2cj  9; I.29  1 011.39! 

|2 . 04 ! t E 2 p Sj7  2. 3^1 


,29, 


•47 


h. 

S 

1.10 

1.47 

2.49 


5*19 
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Table  of  Natural 


M  i  N.  Sine. 

o  1  17452.1. 

1  17743* 

2  1^0341 

3  183*49 

4  186158 

5  189066 

6  _ 29J97+ 

7  |  194^3 

S  i  197791 
9  I  200699 

10  |  20-608 

11  206516 

12  I  209424 


N.  Co-Sine,  j 
_9?9S477_ 
9998426 
9998374 
9998321 
9998267 
9998212 
_?99_8 1 5  7_ 
9998101 

9998044 

9997986 

99979*7 

9997867 
_9997_8^6 
9997745 
9997Q  3 
9997620 
9997556 
9997491 

9997425 

9997359 

999/29* 

9997**4 

9997155 

9997085 

9997014 


V.  T urgent. 
174551 

177460 

1SC37O 

183280 

1S6190 

I S9ICO 
192010 
194920 
197830 

200740 

203650 

206560 

2C9470 


E  G  R  E  E. 
1.  V.  Co-Tang. 
57289962 

>  56350590” 

3  5544I5I7 

)  54561300 

>  53708587 

j  52SS2I09 
^  52080673 

>  51303157 

5  50548506 

>  49815726 

>  49103881 

)  45412  -;$4 

3  i  47739501 


N,  Secant. 
10001523 
10001574 
10001626 
10001679 
10001733 
10001788 
10001843 
10001899 
10001956 
ICCC20I 4 
ICCO2073 
1CC02133 
10002 1 94 


\N.Co-Secant.\ 

j  J729868T 

!  56359+62”" 
55450534 
54570463 
1  53717896 
;  52891564 
|  52090272 
!  51312902 
;  50558396 
I  49825762 
;  49114062 
j  48422411 
I  47749974 


2 123  So 

47085343 

IC002255 

47C9596I 

215291 

46448862 

10002317 

46459625 

218201 

45829351 

10002380 

45840260 

221 111 

45226141 

1 0002444 

45237195 

224021 

446385y6 

10002509 

44649795 

226932 

440661 1 3 

10002575 

4407745 8 

229842 

43508122 

10002641 

43519612' 

232753 

42964077 

10002 70S 

42975713 

235663 

42433464 

IOC-02776 

42445245 

238574 

41915790 

1CG02S45 

41927717 

241484 

41410588 

i 00029 i 5 

41422660 

_244395_| 

£091741^ 

10002986 

!  40929629 

247305 

40435837 

10003058 

!  404482c 1 

250216 

39965460 

10003130 

39977969 

253127 

39505895 

10003203 

39518549 

256038 

39056771 

10003277 

39069571 

25S94S 

38617738 

10003352 

38630683 

261 859 

38188459 

10003428 

3S201550 

M. Co-Tang. 

I  N. Tangent. 

A 7. Co-Secant. 

•'  3V.  Secant. 

88  D  E 

G  R  E  E  ! 

5. 

Latitude  1  Deg.  co  Min.  North  'Declination. 
j.  \d.\  6  '~d.  H  d.  I  iojrf,  t  2 1  dd  14  d.  16  cL_  |J_S  ^  20  t 

Yii-m.b.  vi.  m.  b.m.  ni.w.  m.'m.  h.m.  m.  h.  m  m.  h.  v 1.  m.  h.  m  <n.  k.  m  r, 
’.o|  Il2.0  12.0  12.0  12.0  !l2.C  I2.C  I2.C  I2.C 

M  2  CO.  3  2  50.5  200.7  I  00.8  l'cc.5  20.11  20.13  2C.I5 

42!  3  |cQ.5  4  jljC-1  3  3  0. l  6  J.  0.2:  4|0»24  _4  0^  J.  0^  _ 

>.31600.9  6  m*;  7 •0.2 2  50.27  6c. 3 3  60.39  60.45  60.51 

>.5  90.14  9  :  .23  icb-35  ^  '.41  9;o.5c  9,0.59  91*08  91-171 

>.s!i3C.2i  14  .^55  140.49  u  i*?344;M7  Hjlji  \4  I *45  15  2^00  1 
14*220.36  22  0.5823  1  •'*!  *c;  1  -49 '29  io-iS  29,2.47  20  3.16  29  3.45 1 
27US  1.2^9  2.24  59  3-23 


Artificial  Sines,  Tangents,  and  Secants, 

- -  I  DEGREE. 

"M  Z.  Sine.  L.  Co-Sine.~  L.  Tangent.  Z.  Co-Tang.  1  Z.  Secant. 
~N>  8-2418553”  9.9999338  8.2419215  11.7580785  10.0000661 

7"  8.2490332  9-9999316  8.2491015  II.750S9S5  j  10.0000684 

2  8.2560943  9.9999294  8.2561649  11.7438351  10.0000706 

3  8.2630424  9.9999271  8.2631153  II.7368S47  10.0000729 

4  8.2698810  9.9999247  8.2699563  U.7300437  100000753 

,5  8.2766136  9.9999224  8.2766912  II.7233088  10.0000776 

6  8.2S32434  9.9999200  8.2833234  II.7166766  10.0000800 

To  8.2897734  9.9999175  8.2898559  H.7101441  10.0000825 

8  I  8.2962067  9.9999150  8.2962917  11.7037083  10.0000850 

9  !  8.3025460  9-9999125  8. 3026335  11.6973665  10.0000S75 

I0  ;  8.3087941  9.9999100  8.3088842  11.6911158  10.0000900 

n  I  8.3149536  9-9999074  8.3150462  11.6S4953S  10.0000926 

12  1  8.3210269  9.9999047  8.3211221  11.6788779  10.0000953 

■73“;  8.3270163-  9.999802?  S. 3271 143^  n .6728857  |  10.0000979 

14  i  8.3329243  9.9998994  8.3330249  n.6669751  1 10.0001006 

15 1 8.3387529  9.9998 966  8.33SS563  n.6611437  10.0001034 

16  ,  8.3445043  9.9998939  8.3446105  11-6553895  10.0001061 

17  1  8.3501805  9.9998911  8.3502S95  11.6497105  10.0001089 

18  '  8.3557835  9.999SSS2  8.3558953  n.6441047  10.0001 1 18 

”19”;  8.3613150  9.9998853  8.3614297  11.63^5703“  10.0001147 

20  8.3667769  9.999SS24  8.3668945  II.633IO55  IO.COOU76 

21  8.3721710  9.999  8794  S. 3722915  II.62770S5  I0.CC0I206 

2.2  8.3774988  9*9998764  3.3776223  11.6223777  IO.CCOI236 

23  8.3827620  9.999  8734  8.3828886  II.617UI4  10.0001266 

24  8.3879622  9.9998703  8.3880918  1 1^6119082  IO.CCOI297 

*25”  8.393I008  9.9998672  8.3932336  11.60676647  IO.OOOI328 

26  8-39S1793  9*99986  41  8.-9S3I52  II.6016848  IC.CCOI359 

27  8.4031990  9.9998609  S.40333S1  II.5966619  10.0001391 

28  8.4081614  9.999S577  S.4083037  II.5916963  IO.COOI423 

29  8.4130676  9.9998544  8.4132132  II.5867858  IO.OOOI456 

30  8.4179T9O  9.9998512  8.4180679  II.581932I  10.0001488 

Z.  Co-Sine.  L.  Sine.  Z.  Co-Tang,  i  Z.  Tangent.  L.  Co-Secant. 

_ _  88  DEGREES. 


L.  Co-Secant . 

11.7581447 

60 

11.7509668 

59 

11.7439057 

58 

11.736957 6 

57 

11.7301890 

56 

11.7233864 

.55 

1 1 .7167566 

54 

1 1.7102266 

53 

11.7037933 

5* 

11.6974540 

51 

11.6912059 

50 

11.6850164 

49 

11.6789731 

48 

n. 672983  7 

47 

11.6670757 

46 

11.6612471 

45 

11.6554957 

44 

11.649S195 

43 

11.6442165 

_!*_ 

11.6386850 

41 

11.6332231 

40 

1 1.6278290 

39- 

1 1.6225012 

>8 

1 1.6172380 

37' 

11.6120378 

36: 

1 1. 6068992 

35 

11.6018207 

34- 

1 1.59680:10 

33 

11.5918386 

32 

n.5869'324 

3i 

11.5820810 

30- 

1  Z.  Secant. 

M 

Latitude  2  Deg.  00  Min.  South  Declination. 

O  \d\  2  \d\  4  1^.1  6  U.l  8 10  |*/.|  12  \  di\  i4-\d.\  i6\d\  iS  j  d.\  20 


0.12  20.14  2  0.1 
0.26  4'0.3O  40.3 


4  2  0.16'  2  0.1 8 
o|  4°j34  40.38 


h.  m.  m  b.  m.  m.  b.  m.  m.  h.  m.  m.  b.  rn  m.h.  m.  rn.  b.  rn.  m.b.  rn  vwh.  w.jw. b.  rn.' m. b.  m.‘ 
S  N  12.0  12.0  12.C  12.0  1 2.c  112.0  12. o|  12.C  ji 2.0  ;i2.o|  12.0 

1  00.2  1 00.3  100.4  2co.6  200.8  20.10  1  0.1 1  10.12  2-0.14  20.1 6\  20.1S 

2  00.3  3  oo.6  3  60.9  j?  0.12  _4  0.16  4*0.20  3  o.23,_3  0.26  4|c.3o|  4*0.34  4  0.38 

3  00.5  50.10  50.15  5  0.20  60.26  60.32  50.37  6|o»43  6-0.49!  60.551  61.01 

4  00.8  80.161  80.24  810.32  80.40  9*0.49  80.57  P'l-odj  pi ■  1 5 j  91 1 .24!  9  1.33 

5  0.12  12p.24j120.3f  121048  12  1.0013:1.13  14  1.27  u|i4i|U  1.5 5;i 4-2. 09:14  2.23 

6  o.i6,2op.36j2i  0.57  21:1.18  21  1 .39  21  2.0028  2.2S  29:2.5729  3.26- 29p75-5l29  4.24 

7  04048iti.28j482.i649  3*C5  4';  3-54  19:4-43  I  I  I  I  i  I 


M  N.  Sine. 

30  _ 26 1769  _ 

31  264677 

52  217585 

33  270495 

34  2754-1 

35  276309 

j6 _ 279216 

37  282124 

38  285032 

39  287940 


9996573  j 

9996496  I 
9996419  j 

9996341  I 

999$ 2*2  | 
99961S2  1 
_9996 10 1  i 
9996c 19  | 


3 T 9922 

3228:0 

325737 

328644 

_JVJiL 

334459 

337366 

340273 

3431^1 

346088 
_34f995  . 
v.  Cosine. i 


able  of  Natural  and 


1  DEGREE. _ 

'f.jrangew  V.  CtuTang.  N.  Sei 

261859  38188459  JOC03 

264770  37768613  10004 

267681  37557 892  10003 

270592  369560.;!  1 0003 1 

273503  ;  36562659  10003' 

2764^4  ;  36177596  10003! 


J  3  56y5  5;09. 
j  3  3  >°6 1 9.; 

!  83‘ 45173 


j  5 1 ‘;2;^ i_6_ 
31528592 
;  31211577 
1  30959928  | 
i  3065550.7  ! 
!  30411580  j 

j  30144619 

29882299 

29624499 

29571106 

29122005 

28877089 


._831734_ 

334646 

337558 

840471 
343353 
346295 
3 49 20 S 
24. Co-Tang 
~S8  D~  E 


28636253 
N. Tangent.  | 
GRE  E~s7 


N.  Secant, 

'jN.  Co-Secant.) 

10003428 

38201550  |  3o~ 

10003505 

37781849  29 

10003582 

37371273  28 

1 0003660 

36969528  27 

1.0003739 

36576332  26 

10003819 

36191414  25 

10003900 

35814517  24 

10003982 

35445391  23 

1 0004065 

35083 Soo  22 

10004148 

34729515  21 

10004232 

34382316  20 

100043 1 7 

34-41994  i  19 

10004403 

3  -708345  i  18 

10004490 

33381176  ,  17 

ICC04478 

33060300  16 

10004667 

3 274s 5 56  1  15 

10004756  ; 

32436/13  14 

1 ''004846  ; 

32133663  13 

JOOC4957  ; 

31836225  !  12 

10003-29  • 

31544246  .  11 

IC005122 

31257577  !  1 0 

ICC052I5  : 

30y76074  !  9 

1COOSC9  ; 

30699598  i  8 

IO-05405  ’ 

3 04280 i 7  j  7 

10005501 

3:161201  !  6 

ICCO5598 

29899026  5” 

ICCC5696 

29641373  4 

ICOO5795 

29388124  3 

ICC 05 894  • 

29139169"!  2 

ICC05994 

28894398  1 

10006095  ; 

2865 3  70S  1  0 

N. Co- Secant., 

jV.  Secant.  1  M 

! 

Latitude  3  Deg.  00  Min.  North  rDcc}hiatio:?. 

I-  4  |  d}  6  d  8  \d.\  10  d.  !  2  !  14  d.  16  \d.  1  '  d.  20  d.  22  d.  : 

h.  m.'m.  b.mi'ja  b.m.m.lb.  m.m.  b.m.’m.  b  m  »i.  h.ra.'m  h.m.  a.hTm  ~m  J~m  in.  !■ 

12. oj  |I2.o!  12.0  112.0  12.0  12.0  I2.C  12.8  12.C  12.0  i 

00. 1  i  100.2  2  -0.4  200.6  1  :o.7  1  co.8  20.10  20.12  20.14  20.16  V: 

.  1°’2'  38'- -5  3  808  4J0.1 2  5  0.1 5  J5  0.1 8  4  DCT2  _4  0-26-  4  0.30  _4  0.34  .  : 

00.3!  5 po.'-'  <  v.  1 3  6!;0. 19  5  0.24  60.3c  60.36  60.42  6:048  6 0^54  7  ; 

00.5  8,0.1-:  8  -.21  Hje.29  8  0.37!  9  0.46  90.55  91.C4  9  1.13  lc  1.23  6  i 

-c?;^|ii°*15  12  -.31 1280.43 14  5-57441.11  141-25  ij  1.39 15  I.54  162.1c  14  2 

"  O.12'l9  0.3I  200.51  2 C 1 1  •  1  1  2E  I.39.28  2.O7  282.35  29  3.04  29  3 .33  5  8  4T31  ~  ' 

0.16  53  1-09  54  2.03.54  2.57  i 


Artificic 

l  Sines,  Tangents,  and  Secants. 

*/ 

r9 

I"  _  ____  I  DEGREE.  | 

M 

L.  Sine.  L-  Co-Sine. 

L.  Tangent.  L.  Co-Tang. 

;  l.  Secant. 

L.  Co-Secant. 

30 

8.4179199  9*9998512 

84180679  11.5819321 

!  )  cocci 48 & 

1 1.5820810 

30 

31 

8.4227168  9.9998478 

84228690  1 1-*<  7  7 1  j  1  < 

i  o.cooi  5 2  2 

1 1 .57728.02 

29 

32 

8.4274621  9*999^445 

84276176  1 1 .572  :824 

10.00015  55 

11.572537? 

23 

33 

84321561  9*99984n 

84323150  11. 56768-10 

i  I0.C00I  5':'9 

11.5678439 

27 

34 

8.4367999  9*9998376 

8.4369622  11.5630378 

1  0.0001624 

1 1.5632001 

26 

35 

8.4413949  9.9998342 

8.4415603  11.5584*97 

ic.coo  165  8 

•11.5586056 

25 

36 

8.4459409  i  9.9998306 

84461103  11.5538897 

10.0001694 

11.5540591 

24 

37 

84504402  j  9*999^271 

84506131  11.5493869 

i  0.0001 729 

1 1.5495508 

23 

38 

8.4548934  •  9.9998 235 

£4550699  11.5449301 

lO.'COl  765 

'  I  i  .5451066 

22 

39 

8.4593013  !  9.999S199 

8-4594814  11.5405186 

10.0001801 

1 1 .5406987 

21 

40 

8.4636649  1  9.9998162 

84638486  11.5361514 

10.0001  838 

n* 5363351 

20 

4i 

8.4679850  ;  9.9998125 

84681725  11.5318275 

10.0001875 

II.532:  150 

19 

42 

84722626  9.999S088 

S472453S  11.52754  62 

10.000191  2 

1 1  *5  -7/374 

1 3 

43 

8.4764984  9.999^050 

S. 4766933  11.5233067 

10.00CI950 

1 1 .52:5016 

1 7 

44 

8.4806932  ;  9.9998012 

8.4808920  13.5191080 

1  ic. 000 10  So 

1 1.5193068 

16 

45 

8.4848479  9.9997974 

84850505  11.5129295 

ICC'- 22026 

11-5151  ^21 

15 

46 

8.4889632  ,  9.9997935 

8.4891696  H.SI01404 

1  10.0  0:2C65 

II.SIIC368 

14 

47 

84930398 , 9.9097^,96 

8.4932502  11.5067398 

IO.OOC21C4 

I  1 .5069602 

13 

_4JL 

.  84970784  1  9-9997556 

8.9972928  11.5027. 72 

i .0002144 

1 1  -5029216  1 

12 

49 

8.5010798  ,  9.9997S17 

8-50  1 .4  82  1 1.4987018 

10.:  re  2 1 73 

1  1  .49892O2  ! 

iT~ 

50 

8.5050447  ■  9*9997776 

8-50  5~-:72  ii-;;J73'29 

10.CC02224 

1 1 49495 ' 3 

10 

51 

8.50S9756  ,  9.99977:6 

8  50920c  1  1149-7999 

1 0.0002264 

11.4910264  ! 

9 

52 

1  8.5128673  ■  9*9997695 

8.5190478  j  1.4869  .,22 

10.CC02305 

II487I32.7 

8 

53 

:  8.5167264  ;  9.5997653 

8.516961c  114830387 

ic.0002347 

11.4832736 

7 

54 

;  8.52055U  |  9.9997612 

S • '  2C7 yc  2  i  l  ~  a,  «.*■  .yS 

10.0002388 

_i  14794486 

__  6 

55 

8.524:4^:  !  9*9997570 

8.5245-60  ’  1 1.4754140 

10.0002430 

1 1 47"  6570* 

5 

56 

8.5281017  9*9997527 

8.5283490  1 1.47165 10 

10.0-02473 

11.4718983 

4 

57 

8.5318281  9*99974C|4 

^.5320797  1 1 46-  203 

10.00025  l6 

1 1 .468 1719 

58 

8.5355228  9*9997441 

8.53S7787  1  1  1 46422 !  3 

10.00  0? 5  50 

11464177- 

2 

59 

8.539186]  9*999739^ 

! 

8.5:91466  11. 4605534 

in.ee.  2*02 

i  11.4608137 

I 

60 

8.5428192  9*9997354 . 

8.5170838  j  11.4-69162 

10.00026^6 

;  11.4571808 

O 

L.  Co-Sin L.  Sin\ 

j 

L.  Cc-Targ.  j  Z.  Tangent. 

Z.  Co- Secant. 

|  Z.  Secant. 

~M~ 

i  S8  DEGREES.  | 

Latitude 

3D 

eg.  CO 

M 

in.  South 

■  r. 

c 

all 

era. 

“ 

— 

! 

0  d.  2  d 

4 

cl.  I  6 

<1 

8 

d.  \  i  c 

d. 

1  2  !  d. 

1  J- 

d. 

:  6 

rl 

1  ! 

]; 

7  r.  ! 

7 

7” 

T 

b.  m.  m  h.  m.  m. 

b.  m. 

m/b.  m. 

m. 

h.  vi 

w.  b.  K, 

vu 

h  m.  ?  n. 

hid 

in. 

. 

m. 

h.  m. 
12 .0 

s  N 

12.0  12.0 

[  2.C 

1 1 2.0 

12.0 

06.8 

0.1  S 

!i  2.0 

12.0. 

\  ;-.o 

12.0 

t  2.< 

1 2.0 

1 

2 

00.2  1  00.3  1 
^0.5  3  co.  8  3 

OO.4 

0.1 1 

2  00.6 
?|0.T4 

2n.lo 

1 

3 

^•25!  3 

.  1  ? 

; 

0.15 

C.32 

- 

c.I7 

4 

C.ly 

2 

-■■2 1 

'•  14 

1 

-1.22 

3 

4 

cc.8  50.13  5 
0.12  80.20  8 

0.1 8 
0.28 

5;C.22 

9|o.37 

6 

0 

0.28 

046 

6|c. 35 
90.53 

3 

s 

0.407  6 
1 .011  9 

0.46 

1.10 

9 

1. 1C 

”6 

0 

i  .28 

6 

9 

l.Oi 
I .? 7 

IC 

l.io 

I  -47 

8 

I  .1  5 

'■55  ■ 

Jj 

0.18 120.30  12 

p.42 

?  210.54 

12 

. -5 

13:1.19 

14 

1.33  17. 

T  .47 

14 

2  .Cl 

|14 

'r  ' 

,2.3d 

i6| 

2.46 

1 4 

5.00 

6 

jO.29  200-49  2c 

l.OC1 

H1*^ 

1*49 

20:2.00 

28! 

2.37  28 

5.05 

28 

S*33' 

lrC' 

4*:2: 

i/o! 

4.3  J 

58 

5-29 

" 

— 

7 

0.59471.46:37 

“. : ' 

i7<3  *2C 

i 

‘+’°7 

'*-sj4-55 

1 

i 

\ 


A  Table  of  Natural  and 

~  2  DEGREES. 


0 

3+S995 

I 

351902 

2 

3548051 

3 

357716 

+ 

360623 

5 

363530 

6 

366437 

7 

369344 

8 

372251 

9 

375H3 

10 

378065 

11 

3SC97I 

12 

3SSS7S 

13 

3S67S5 

H 

3S569I 

15 

392598 

16 

395505 

17 

3984U 

18 

401318 

19 

404224 

20 

407I3I 

21 

4ICO37 

22 

+12944 

23 

415850 

24 

418757 

25 

421663 

26 

424569 

27 

427+75 

28 

430382 

29 

433288 

30 

+3619+ 

.V.  Oo-Sine. 

V.  Co- Sine. 
9993908, 

9993S06 

9993703 . 

9993599 

9993495 

9993390 

9993^4. 

9993177 

9993069 

9992960 

9992851 

9992740 

9992629 

9992517 

9992404 

9992290 

9992175 

9992060 

_999_i94_l_ 

9991^27 

9991709 

9991590 

999N70 

9991349 

9991228 

9991106 

9990933 

9990859 

9990734 

9990608 

9990482 
.iV.  Sine. 


ST.  Tangent. 

N.  Co-Tang. 

349208  ; 

2S636253 

"352120  1 

2839939T 

35  v-G  3  1 

28166422 

35/945  I 

27937233 

36CP53 

27711740 

363771 

27489853 

3606^3 

?7“7H86_ 

369596“ 

27056557 

372509 

26^44984 

375+22 

26636690 

378335  1 

2643 i6co 

381248  ! 

26229638 

25S34S23' 

25641832 

25451700 

25264361 

25079757 


Ar.  Secant. 
10006095 
10006197 
10006300 
10006404 
10006509 
10006615 
1 0006721 
!  10006828" 
;  ICCC6936 

;  10007045 

I  1 00071 55 
1  10007266 
1 .10007377 
|  10007489 
!  1 0007602 
10007716 
10007831 

10007947 


-Z2CZ/'J^ 

2  471 '85 12 

icooSi So 

+  -74-  ? 

245+1758  i 

10008298 

4 1  -  8  5  ? 

2+367509  J 

10008417 

2+195 7 H 

10008537 

+ 1 6  2 1 0 

240263 20 

1 000865 8 

23859277 

10008780 

422.  :8  1 

236945-7 

1 0008902 

4HvS2 

KO09025 

427866 

2837i777 

10009149 

4307S1 

|  23213666 

i  ;  IOCC9274 

+33695 

23057677 

j  IOOO94OO 

456609 

22903765 

IOCO9527 

N\Co-Tang} 

K,  Tangent.  \ 

1  I N. Co.  Secant. 

N. Co-Secant 
2S65370S 
28416997 
28184168 

27955125 

27729777 

27508035 

27289S14 

27075030 

26S63603 

26655455 

26450510 

2624S694 

.26049937 

25S54169 

25661324 

25471337 

252S4144 

25099685 

24917900 

24738731 
24562123 
24388020 
24216370 
24047121 
^23  880224 
23715630 
23553290 
23393161 
23235196 

23079351 
229255S6 
N.  Secant. 


DEGREES. 


_\±  i. 

b.m.  >n. 
SN12.C  l 

1  oo.i 

2  00.2 

T  ccTs  ~ 

4  C0.7 

5  o.l  1 

6  0.18  ' 

7  0.35 
^3-35  _ 


Latitude  4  Deg.  00  Min.  North  Declination. 

4_  d-  _6_  d_  8  \d  10  d.  12  d.  14  d.  16  y.|j8|^.  20  I  d.  22  d.  234 
h.  m.  m.  b.  m.  m.  h.  m.\m.  h.  m.  m  b.  m,  m.  h.  rn.  m.  h.  m.  m}b.  m.\  m.  b.  in)  m.  b.  in.  m.  h.  m. 
12.0  i2.c  12.0  12.0  I2.c  12.C  12.0  12.0]  12.0!  1 1 2.0  12.0 

oc.i  100.2  1  co. 3  200.5  100.6  1  0.07  20.09  2b.1i:  20.13  2Q*i 5  20.17 
00.1  _3  co.4  3  00.7  _3  o.ic  3  0.13  _3  0.16  4  C.20  4*0-24  40*28  40.32  3  0.35 
00.2  4*00.6  <0.11  50.16  50.21  60.27  60..33  6:0.39!  60.45  50.57 

00.2  6^0.8  60.14  70.21  90.30  9  0.39  100.4940:0.59  10  I.09  10 1..T 9;  81.27 
00.2  11  ;c. 13  12  0.25  12  Q-37  14  0*51  14  1^05  nji. 19,1411. 3314 1.47*27 2.04*  13  2.17 
cc.419lo.23  190.4219  1*01  2S  1.2928  1.572812.25,2812.53  28  3.2lj56(4.i7j 
0.10460.5646  1.42472.29 


Artificial  Sines,  Tangents,  and  Secants. 


j  M  |  L.Sine. 

L.  Co-Sine. 

0 

8.5428192 

9-999  73  5T 

I 

8.5464218 

9.9997309 

2 

8.5499948 

9.9997265 

3 

8.5535386 

9-99 97220 

4 

8.5570536 

9-9997174 

5 

8.5605404 

9.9997128 

6 

S.5639994 

9.9997082 

7 

8.5674310 

9.9997036 

8 

8.5708357 

9.9996989 

9 

S.5742139 

9.9996942 

10 

8.5775660 

9.9996  894 

11 

8.5S08923 

9-99  96846 

12 

S. 5841933 

9.9996798 

13. 

8.5S74694 

9.9996749 

1+ 

8.5907209 

9.9996700 

15 

8.5939+S3 

9.9996650 

16 

8.5971517 

9.9996601 

17 

8.60033 17 

9.9996550 

_l8_ 

S.60348S6 

9. 99965oo_ 

19 

8.6066226 

9.9996W9 

20 

8.6097341 

9  9996398 

21 

8.6128235 

9.9996346 

22 

8.61  ;8yio 

9.9996264 

25 

8.6189369 

9.9996242 

2+ 

8.6219616 

9j99_+6l  89^ 

25 

8.62496-;'’ 

9.9996136 

26 

8  6279484 

9.9996082 

27 

8.6309m 

9.9996028 

28 

8.6338537 

9.999597^ 

29 

8.6367764 

9-9995919 

30 

8.6396796 

9.999 5 865_ 

L.  CoNinT. 

Z.  Sine. 

2  D  E 

L.  Tangent. 

8.5430838 

8.5466909 

8.5502683 

8.5538166 

8.5573362 

8.5608276 

8. 5642912 

8.5677275 

8.571 1368  i 

8*57+5197 

8.5778766 

8.5812077 

8-5845^36^ 

S. 5877945 

8.5910509 

8.5942832 

8.5974917 

8.6006767 

8. 603 S3 86 

\-6.cS-mT 

8.610:943 
8.61 31S89 
8.6162616 
8.6193127 
8.6223427^ 
8*6253518 
8.6283402 
8.6313083 
8.6,42563 
■S.637T  845 
:,64;.-°P3 1 
L.  Co-Tqrg.  j 

~s7~d  e~ 


AGREES. 
_L.  Co-Tang. 
II. 4569 1 62~ 

U.4533091 

n.4497317 

11.4461834 
H* 442663  8 

11  -+391724 
357088 
11.4322725  ' 
11.4288632 
11.4254803 
11.4221234 
11.4187923 
I  I  .415  4^64 
11.4122055" 
11.4089491 
1 1.4057168 
11.4025083 
11.3993233 
11.3961614 
11.3930223 
11.3899057 
1 1. 3868111 
1 1.3837384 
11.3806873 
;  1 1  G77^573_ 
11.3746482  : 
II .3716598 
11.3686917 

1 1-3657+37 

11.3628155 

11.3^99059 

i _ L .  Tangent. 

gTe  E  S. 


L.  Secant. 

Z.  Co-Secant. 

10.0002646 

H.457180’8" 

10.0002691 

U.45357^2" 

10.0002735 

11.4500052 

10.0002780 

11.4464614 

10.0002826 

11.4429464 

10.0002872 

U.4394596 

10.0002918 

1 1.4360006 

10.0002964 

1 1.4325690 

10.00030  n 

1 1.4291643 

10.0003058 

11.4257S61 

10.0003  ic6 

1 1.42243+0 

a  0.0003 154 

11.4191077 

10.0003202 

_l I.415S067 

L0.0003251 

1 1. +125 306 

10.0003300 

I 1. 4092791 

10.0003350 

1 1.4060517 

ic. 0003399 

1 1.4028483 

10.0003450 

1 1.3996683 

10.0003500 

H.3965114 

10.0003^51 

11.3933774 

10.0003602 

II.3902659 

10.0003654 

II.3871765 

10.0003706 

11.3841090 

10.0003758 

11.3810631 

10.0003811 

11.3780384 

10.0003864" 

11.3750347 

10.0003918 

II.3720516 

10.0003972 

H.3690S89 

10.0004026 

11.3661463 

10.0004181 

11.3632236 

10.0004135 

1 1 .3603204 

Z.  Co-Secant. 

Z.  Secant. 

Latitude  4  Deg.  00  Min._  South  Declination. 

-  d-  6-l  - —  .llK  ifj £•!  H\d  i6~dusU 

!.  rn  h.  m:  m.  b.  m.  ,.1.  h.  >;*.  m.  L\  m.\b.  m:  m  b.  w.  mSbTZL 1; 

;  *2,o;  12,0  I2-°  1 2.0  12.0;  12.0*  ii2.oj 

-  200.7  200.9  2  0.11  10.12!  2*0.14!  20.16  J0.18 

-  1  8Q,1?  4|o.23|  r'o«2fr  ^;0.2£!_4 0.33  4*0.37 

ii  S3-3?  fi'049;  63.55  Tli^I  ■ 

-  ,0.4.,,  ’.-.4,  9;o.-;7  8.1.35.  91.14I  9,. 43  91 .12 

' -T? li  I -25 111:1  G9  1 41  -53:1 4 2.07  14j2.l1  I 


V-^ir’,7^r  i ■'7r*2,I"i:i8i2,«.29.M4;28 3.42  284.1 
-+5i  J.'-l1-'  J.sj-t.1  746  5.03  j  j 
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M  I  N.  Sine.  \IT.  Co-Sine.  I 


30  436i94 

31  439IOO 

32  44.2006 

33  4449X2 

34  447Sl8 

35  450724 

36  45J63Q_ 

37  456<536 

38  459442 

39  462347 

40  465253 

4.1  46S159 

42  47j[o64 

43  473970 

44.  476^76 

45  4797si 

46  4826S7 

47  4S5592 

48  48849s_ 

49  491403 

50  494308 

51  497214 

52  <500119 

53  503024 

54  505929 

55  50SS35 

56  511740 

57  514645 

58  5*7550 

59  520455 

60  523360 
V.  Co-Sine. 


9990482 

9990355 

9990227 

9990098 

9989968 

9989837 

_99s97°5_ 

99s9573 

9989440 

9989306 

99s9*7* 

9989035 

99SS89S 

9988767 

9988623 

9988484 

9988344 

998S203 

9938061 

99S7918 

9987775 

9987631 

9987486 

9987340 

_99s7!93 

9987°45 
9986897 
9986748 
9986598 
9986447 
9986295 
AC  Sine. 


Table  of  Natural 

2  DEGREES. 

.V.  7" a ngent.  V.  C 0* T a ng. 

436609  _2290j76_5_ 

439524  22751892 

44243S  22602015 

445353  22454096 

448268  22308097 

451182  22163980 

454°97  22021710 

457012  21081251 

459927  21742569 

462842  21605630 

465757  21470401 

468673  21336851 

_ 47 1 58 'oj  212C4949_ 

474503  j  21074664 
477419  j  20,945966 
480334  !  20818828 
4S3250  i  22693220 
486166  j  20569115 
489082  |  20446486 
49*997  20325307 

4949*3  20205553 

497829  20087199 

500746  19970219 

503662  19854591 

50657s  i_974029i_ 

509495  19627296 

512411  195 1 55s4 

515328  19405133 

518244  19295922 

521161  19187930 

524078  19081137 

_ IT. Co-Tang.  IT.  Tangent. _ . 

_ 87  '  D  E  G  R  V.  E  S. 


IT.  Secant.  r 

IT. Co- Secant.] 

10009527  ! 

22925586 

30 

10009655  j 

22773857 

29 

10009783  ; 

22624126 

28 

100099 12  ! 

22476352 

27  ■ 

I 00 1 0042 

22330499 

26 

10010173 

221S6528 

25 

10010305 

22044403 

24 

1 001 043s 

21904000 

23 

10010571 

21765553 

22 

ICC  *0705 

2162S759 

21 

I 0010840 

21493676 

20 

I CO I 09 76 

21360272 

*9 

loot  1113 

21228515 

is 

10011251 

21098375 

a 

10011390 

20969824 

16 

1001 i 5 30 

20842830 

15 

10011670  ! 

20717368 

14 

icon  Si  1 

20593409 

*3 

1001 1 95 3 

20470925 

12 

10012096 

20349892 

11 

10012240  i 

20230284 

10 

10012385  j 

20112075 

9 

10012530 

19995241 

8 

10012676 

19879758 

7 

10012823 

j  19765604 

6 

10012971 

{  19652754 

5 

10013120 

19541187 

4 

10013270 

19430882 

3 

10013420 

19321816 

2 

10013571 

19213970 

1 

10013723 

_i9io?323 

0 

N. Co-Secant. 

IT.  Secant. 

M 

Latitude  5  Deg.  oo  Min.  North  Declination. 

4.  d. |  6  d.  S  d.\  10 1 cl  i2\d.1  14  d.  16  d^  18  d,  20  d.  22  d.  : 
,  h.  m.  m.  b.  m.  at.  b.  rn.  m.  h.  m.m.  h.vi.m.  b.  m  m.  h.  m.  m.  h.  m  -n.  h.  rn  m  h.  m.  ou  ( 

12.0  I2.C  12.0  |l2.0  12.0  12.  f.  12.0  12. C  12.0  I2-C 

00.1  1  JO. 2  200*4  1  OO.5  1  00.6  200.8  2  0.1C  2o.I2  20.14  2; 

_ 00.2  00.5  jfoo.8  3  o* 1 1  _3  '0.1 4  4)0. 1 8  _4  0.22  _4  0.2 6  _4  0.3c  3  < 

00.3  5  OO.Si  60.14  50.19  60.25  610.31  63.37  60.43  60.4$  5 

00.4  80.12  8:0.20  90.29  96.3s  90.47  9°-56  9.1.05  101.15  7 
_  00.6  120.18  IJJPG*  13  0.44  14  0.58  141.12  14  1.26  14  1.4017  1.57  3 
0.10  2-  0.30210.51  27  1.1827  '1.45 ufa’12  2^  2.4^  283.08524.0c  — 

0.15  53 1*08153  2-°*  M  l 


Artificial  Sines,  Tangents,  and  Secants. 


Ni  I 

L.  Sine. 

Z.  Co-Sine. 

JO_ 

31 

32 

33 

3  + 

35 

36 

8.6396796 

"876425634 

3.6454282 

8*6482742 

8.6511016 

8.6539107 

8.6567017 

9.9995865 

9.9995809 

9-9995753 

9.9995697 

9.9995641 

9.9995584 

9-9995527 

37 

8.6594748 

9.9995469 

30 

S.662  2303 

9-99954** 

39 

3.6640684 

9-999535  3 

40 

8.6676893 

9-9995295 

4* 

3.6703032 

9.9995236 

42 

3.6730804 

9.9995176  j 

43  8.6757510  | 

44  8 .678405 2  | 

45  8.6  3io43  3 

46  8.6836654 

47  8.6862718 

48  8.6S88625_ 

49  8.6914379 

50  8.6939980 

51  8.6p6<43i 

52  8.6990734 

53  8.7015889 

54  8.7040899 

55  8.7065766 

56  8  7090490 

57  S.7ii'^7=: 

58  8.7139^20 

<9  8.7163829 

60  8.7188002 

Z.  Co-Sine. 


9.999505  6 
9.9994996 

9-9994585 

9.9994874 

9.9994812 

9.9994750 

9  99946^.8 

9.9994625 

9.9994562 

9.9994498 

9-99?443j__ 

9.9994370 

0.9994306 

9.9994241 

9-9994X76 

9.9994110 

9.9994044 

Li  Sine. 


2  D  K 
L.  Tangent, 
8.6400931 
8.6429825 
8.645  85  28 

8.6487044 

8.6515375 

8.6543522 

8.657*490 

8.6599279 

8.6626891 

8.6654331 

8.6681598 

8.6708697 

8.6735628 

8.6762393 

8.67SS996 

8.6815437 

8.6841719 

8.6867844 

8.6S93813 

8.6919629 

8.69.15292 

8.6;  70806 

8.6996173 

8.7021 390 

8^7046465 

8.7071395 

8.7096185 

8.7120834 

s-7  *45345 

8.7169719 

s-7*9395s 

L.  Co-Tang. 

87  D  1- 


G  R  E  E  S. 

L.  Co-Tang. 

IX. 3 5 99069" 

11.3570175 

11.3541472 

11.3512956 

11.3484625 

1 1.3456478 

11.3426510  j 

11.3430721  i 

11.3373109  | 

11.3345669  j 

11.3318402 

11.3291303 

11.3264372  I 

11.3237607 

11.3211004 

11.3184563 

11.3158281 

11.3132156 

11.3106187 

11.3080371 

1 1. 305 4708  | 

|  11.302919I  : 

I  1 1 .3003828  i 
|  11.2978610  | 

J  11-2953535  ! 

j  11.2928605 
IT.  29018 l 5 
j  11.2879166 
11.28^465  5 
1  II.2830281 
i  II.2806042 
i  L.  Tangent. 

{  G  R  E  E  S. 


L.  Secant. 
10.0004135 
10.0004191 
10.0004247 
10.0004303 
10.oc043.59 
10.0004416 
J  0.0004473 
10.0004530 
10.0004589 
1c.0004.647 
10.0004705 
1 0.0004764 
1 0.0004S24 
10.0004884 
10.0C04944  j 
10.0005004  j 
10.00.05065 
10.0005126 
10.0005188 
10.0005250 
10.0005312 
10.0005375 
10.0005438 
10.0005502 
10.0005565 
10.0005630 
10.0005694 
10.0005759 
10.0005824 
10.0005890 
jc.0005956 
Z.  Co-Secant. 


L.  Co-Secant.  | _ 

11.3603204  3° 
11-35743*56  29 

11.354571s  28 

11.3517258  27 

11.3488984  2d 
11.3460803  25 

1 1.343298  j  24 
H.34052'52  23 

11.3377697  22 

11.3350316  21 

11.3323107  20 

11.3296068  19 

1 1.3269196  _i8  _ 

11.3242490  17 
11.3215948  16 

H.31S9567  15 

1 1-316334^  14 

11.3137282  13 

Ij  I  -3  *1*375  *2 

11.3085621  11 

II.3C60019  10 

11.3034569  9 

11.3009266  8 

11.2984111  7 

11.2959101  6 

11.2934234  5 

11. 2909510  4 

1 1 .2884925  3 

U.286C480  2 

11.283617!  I 
1 1. 2811998  O 

L.  Secant .  M 


Latitude  5  Deg.  00  Min.  South  Declination. 


>|Q‘* I|  3>i 41  3  0.171 


$  i  10 

d.  12 

d. 

m.  rn.  b.  m. 

m.  b.  m. 

m. ; 

12.0  12.0 

12.0 

O.IO  2  0.12 

l  0.13 

0.21  4  0.25 

9  0-28 

L11 

50.28!  6 h.34  610.40I  5  I 


m.  m. b. m.  rn.'b.  m)h. m.\ tn.J}m  t 


2S1  3;Q.3I|  4  0.35  410.39  4P*43  _4p47  Xo^o 

45 j  6'o.57j  60.57  *5ji .02!  6U.09  7,1.1$  5 .2 ! 


0.20  810.28  80.36  80.44  80.521  8,1.0c  9,1.09!  9)1.18;  91.27  911.36  911.4510:1.55  7 «2 «< 
0.30  120.42  13  o.5^|i  1  i.oS'ij  1 .21  ji 3  1 .34  1311-47  iS^.oo'i  3  2.1  3  13:2.26  14I2.40  162.56  *5^. 
0.4S  19  1.07  19  1-26)20  1746,20  2.06)20,2.26  27.2.53  27! 3. 2027  3*47  2 s '4^15  28  443*52';?^  h 
35  4*2.18.43  3-0*143  3-4443  4-27|44'6-i  1  I  I  I  i 
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A  Table  of  Natural  and 


N.  Sine. 
523360 
526264 
529169 
532074 

534979 

537883 

540788 

543697 

546597 

549502 

552406 

555311 

558215 

561 1 19 
564024 
566928 
569832 
572736 
575640 
578544 
581448 
584352 
5S7256 
590160 

593064 

595967 

598871 

601775 

604678 

607582 

610485 


xV.  Co-Sine. 


AT.  Co-sine. 
9986295 
9986142 

9985989 

9985835 

9985680 

9985524 

9985209 

9985050 

9984891 

9984731 

9984570 

9984408 

99S4245 

9984081 

99S3916 

9983751 

9983585 

99S34IS 

9983250 

9983081 

9982911 

9982741 

9982570 

9982398 

9982225 

99S2051 

9981876 

9981701 

9981525 

9981348 


3  DEGREES. 


iV. 


xV.  Tangent. | 

524078 

526995 

529912 

532829 

535746 

538663 

1:1-1584 

544498 

547416 

550333 

553251 

556169 

J59087 

562005 

564923 

567841 

570759 

573678 

576596 

5795M 

582434 

5.S5352 

5SS271 

591190 

594109 

597029 

599948 

602867 

6057S7 

608706 

611626 


x'v.  Co-Tang. 

19081T37 

18975523 
18871068 
1 8767754 
1S665562 

18564473 

i8_46447_i_ 
18365537 
1 S267654 
18170S07 
18074977 

17980150 
_i  78 863 10 

17793442" 
17701529 
17610559 
175205 16 
17431385 
17343155_ 
17255809 
17169337 
17083724 

16998957- 

16915025 

16831915 

16749614 

16668112 

16587396 

16507455 

16428279 

16349856 


*N. Co-Tang.  N.  Tangent. 
86  D  E  GRE  E  S. 


N-  Secant. 

10013723 

10013876 

10014030 

10014185 

10014341 

10014498 

10014655 

10014313" 

10014972 

1 0015 132 

1001 5293 

10015455 

10015617 

10015780 

ICC 15944 

10016109 

10016275 

10016442 

10016610 

10016778 

10016947 

10017117 

1001 72S 8 

10017460 

J£°_i  7633. 

1001 7807 
10017981 
10018156 
10018332 
10018509 
1001 86S7 
^N.Cc.Secant. 


[N.  Co-Secant. 
I 9 107323 
19001854 
18S97545 
18794376 
18692330 
18591387 

18491530 
18392742 
18295005 
1 S198303 
18102619 
l8O07937 
_!79I4243_ 
17821520 
17729753 
17638928 
17549030 
1 7460046 
J737196o_ 
17284761 

17198434 

17112966 

I7028346 

16944559 

_l  6  86 1_59  4 
16779439 

166980S2 

16617512 

16537717 

16458686 
163S0408 
N.  Secant. 


60 

T<r 

58 

57 

56 

55 

54 

53 

52 

5i 

50 

49 

48 

47 

46 

45 

44 

43 

42 


Latitude  6  Deg.  go  Min. 


2 

d. 

_4_ 

A 

.6 

d. 

_8_ 

d 

10 

d. 

12 

b.m. 

m. 

b.  in. 

m. 

b.m. 

m. 

h.  m. 

m. 

b.  m. 

m 

h.  m. 

12.C 

12.0 

12.0 

iV  J 

12.0 

12.0 

12.C 

00.3 

1 

00.2 

1 

oo.i 

I 

00.1 

2 

00.3 

1 

00.4 

00.6 

2 

00.4 

2 

00.2 

2 

00.3 

_4 

00.7 

_3 

0.10 

O.IC 

4 

00.6 

4 

00.2 

3 

00.6 

5 

0.11 

5 

0.16 

0.16 

6 

0.10 

7 

00.3 

4 

00.7 

9 

0.16 

9 

0.25 

0.24 

10 

0.14 

10 

004 

5 

0.12 

13 

0.25 

L3 

0.38 

0.37 

0.22 

|  16 

00.6 

6 

0.18 

22 

0.40 

15 

0.55 

1,1 5 

32 

c.43 

1  33 

0.10 

7 

0.25 

>■9 

I.34 

4-46 

1.40 

3.06 

1.40 

1.26 

_ 1 

Artificial  Sines,  Tangents,  and  Secants.  85 


3  DEGREES. 


M 

0 

•  Z.  Sine. 

L.  Co-Stne. 

. 

Z.  Tangent. 

L.  Co-Tang. 

L.  Secant,  j 

L.  Co- Secant. 

8.7188002 

9.9994044 

9.9993978 

9-99939H 

9.9993844 

9.9993776 

9.9993708 

9.9993640 

9*9993  5  72 
9.9993503 
9-9993433 

9.9993364 

9.9993293 

9.9993223 

8.7193958 
8.7218063 
S.  724203 5 
8.7265877 
8.7289589 
8.7313174 
8.7336631 

11.2806042 

11.2781937 

n.2757965 

11.2734123 

1 1.2710411 

1 1.26S6S26 
11.2663369 
11.2640036 

1  L.2616S2S 
11.2593742 

1 1.257077S 

11.2547933 

11. 2^25208 
11.2502600 
11.2480108 
11.2457731 

11-2435469 

11.2413319 

11.23912S1 

10.0005956 

11.2811998 

60 

1 

2 

3 

4 

5 

6 

8.7212040 

8.7235946 

8.7259721 

8.7283366 

8.7306882 

8.7330272 

8-7353535 

8.7376675 

8.7399691 

8.7422586  | 
8.7445360 

1  8.746S015 

10.0-006022 

10.0006089 

10.0006156 

10.0006224 

10.0006292 

10.0006360 

H.27S7960” 

11.2764054 

II.2740279  : 

11.2716634 

11.2693118 

11.2669728 

1I.2646465 

11.2623325 

1 1 .2600309 
11.2577414 
11.2554640 
11.2531985 

59 

58 

57 

$ 

54 

7 

8 

9 

10 

11 

12 

8.7359964 

8.7383172 

8.7406258 

8.7429222 

8.7452067 

8.7474792 

8.7497400 

8.7519892 

8.7542269 

8.7564531 

8.7586681 

8.7608719 

ic. 000642  8 
10.0006497 
10.0006567 
10.0006636 
10.0006707 
10.0006777 

53  ' 
52 

5i 

50 

49 

48 

13 

14 

\l 

\l 

8.7490553  j 

8.7512973 
8.7535278 
8.7557469 
;  8.7579546 
_8. 76015 12 

9.9993152 

9.9993081 

9.9993009 

9.9992938 

9.9992865 

9.9992793 

1 0.0006  S48 
10.0006919 
10.0006991 
10.0007060 
10.0007135 
10.0007207 

|  11.2509447 

11.2487027 

!  II.2464723 

1 1. 24425 3  I 
II.2420454 
II.2398488 

47 

46 

45 

44 

43 

42 

1 9 

8.7623366 

9.9992720 

8.7630647 

11.2369353 

10.00072S0 

II.2376634 

41 

20 

8.7645111 

9.9992646 

8.7652465 

11-2347535 

10.0007354 

II.2354889 

40 

21 

8.7666747 

9.9992572 

8.7674175  1 

11.2325825 

10.0007428 

II.2333253 

39 

!■  22 

8.7688275 

9.9992498 

8.7695777 

11.2304222 

10.0007502 

II.23II723 

38 

23 

8.7709697 

9.9992424 

8.7717274 

11.2282726 

10.0007576 

II.2290303 

37 

£4 

[8.7731014 

9.9992349 

S.7738665  : 

11.2261335 

10.0007651 

II.22689S6  ] 

36 

25 

8.7752226 

9.9992274 

8.7759952 

1 1 .2240048" 

10.000772  6 

11.22477^4" 

35 

26 

8-7773334 

9-9992198 

8.778II36 

11.2218864 

10.0007802 

11.2226666 

34 

27 

8.7794340 

9-9992122 

8.7802218 

11.2197782 

10.0007878 

II.2205660 

33 

28 

8.7815244 

9.9992046 

8.7823199 

11.2176801 

10.0007954 

II.2184756 

32 

29 

8.7836048 

9.9991969 

8.7844O79 

11.2155921 

10.0008031 

II.2163952 

31 

30 

8.7856753 

9-999 1892 

8.786486I 

'11.2135139 

io.cooSioS 

1 1. 21x13247 

30 

Z.  Co-Sine. 

Z.  Jwe. 

L.  Co-Tang. 

Z.  Tangent. 

1  L.  Co- Secant.  1  Z.  Secant. 

M 

86  DEGREES. 


Latitude 

6  Deg.  oc 

)  Min. 

South 

Declination. 

_ 

0 

d. 

2 

d. 

4  I 

d.\  6 

Id. 

8 

d.  |  10 

d. 

l»l 

d.\ 

14  I 

d) 

i6| 

ii!\  Is) 

d. 

20! 

d) 

22 

d 

Hi 

h.  m. 

m 

b.  m. 

m. 

h.  m.\ 

nu  b.  m. 

m. 

b.  m 

nth.  m. 

m. 

h.  m. 

m.' 

b.  m 

nub 

m  J 

m.  b.  in. 

m. 

h.  in. 

//>. 

h.  in. 

m. 

b.  m. 

12.0 

12.0 

I-2.C 

12.0 

I2.c 

12.0 

12.0 

1 

12.0 

|i 

2.0 

12.0 

12.0 

12. c 

12.0 

l 

1OO.5 

1 

00.6 

1 

00.7] 

2  00.9 

2 

0.1] 

0.13 

1 

0.14 

i1 

0.15I 

2  c 

l7 

2  0. 1 9 

2 

0.21 

2 

0.77 

l 

0.24 

0.10 

3 

0.13 

3 

0.16 

3  0-19 

1 

0.23 

40.27 

q 

0.30 

3! 

3° 

36 

A 

A 

3 

0.16 

5 

0.21 

5 

0.26 

5  0.31 

~6 

0.37 

g;°.43 

5 

0.48 

6 

0.54 

6  1 

0-0 

6  1  .c6| 

6 

1.12 

H- 1 
~6 

1.18 

5 

°-5i 

1.23 

4 

0.24 

8 

0.32 

S 

0.40 

8  0.48 

8 

0.56 

8,1.04 

8 

1.12 

9 

1.21 

9;1 

30 

94*39 

9 

1.4S 

10 

1.58 

8 

2.06 

5 

0.36 

12 

0.48 

12 

1 .00 

IJ2  1.12 

12 

1.24 

1211.36; 

i_3 

1*49 

li! 

2. 02 

I3'2 

J_5 

142.29 

14 

2.45 

H 

3.02 

13 

3*15 

6 

7 

NE 

o*57 

1.51 

6.co 

19 

14 

1- 

I1.16 

|2*32 

1 

19 

41 

‘GS 

3*13 

19  i~54 
41j3*54l 

20 

4i 

2.14 

4.3^ 

•2°!2.34 

4I|5*i6 

26 

3.00 

f7 

JShj 

uf 

54 

r 

4.48 

49 

5*37 

A  T 


6-56934. 
659S36 
6627^9 
665641 
66  S 5 44 
671446 
67434S 
677251 

680153 

683055 

685957 

6SS859 

691761 

694663 

_697j)65_ 

-V.  Oo-Sine, 


9981348J 

9981170 

9980991  I 

998081 T  j 

9930630 

9980449 

99S0267 

99S00S4 

9979900 

9979 715 
9979529 
9979343 

9979156 

99?8968 

9978779 

9978589 

9978398 

9978206 

9978014 

0977821 

9977627 

9977432 

9977236 

9977039 

9976842 

9976644 

9976445 

9976245 

9976044 

9975842 

9975640 

iV.‘ 


b  l  e  0/  Natural 

j  DEGREES.-  ~ 
\r.  Tangent.  N.  Co-Targ. 

611626  16349855 


614546  16272174 

617466  I  16195225 
620386  16118998 

623306  16:43482- 

626226  1 5968667 

_629 1 47_  1 5  8945  4  5_ 
632067  1 5S21 1 04 

634988  15748337 

637908  15676233 

640829  15604784 

643750  15533981 


6'495$2  15394276 

652513  15325358 

655435  15257052 

658356  15189349 

661278  15122242 

664199^  J.5£5  5723_ 
667121  14989784 

670043  14924417 

672965  148-9615 

675887  14795372 

678809  14731679 

681732  14668529 

684654  14605916 

687577  14543833 

690499  14482273 

693422  14421230 

696345  14360596 

_699268_  14300666 
-V.  Cc-T ar.g  N.  Tangent. 
86  D~E  GHEE  S. 


_ioo  18687 
IOCI8S66 

10019046 
10019226 
10019407 
i co 1 95  89 
1 ocx 9772 
j  10019956 
j  10020 1 41 
j  10020326 
J  10020512 
j  10020699 
I  100208^7 
j  10021076 
10021266 

IC021457 
10021649 
IC02 1  841 
I00220‘34 

IC02222T 

I CO 2 242 3 
1002 26 19 
I00228l6 


IC023410 
10023610 
I30238U 
1002 40 13 
IC5242T6 
IO024419 
Ar.Co  Secant 


M. -Co- Sec  ant. 
16380408 
16302S73 
16226069 
16149987 
16074617 
15999948 

J 5925972. 
15852676 
15780054  , 
1 5  708096 
15636793 
15566135 
15496114 
15426721 
15357949 
15289788 
15222231 
15155270 
15088896 
1  5023  T  03" 
I49578S2 
14893226 
14829128 
147^5580 
J.47C2576 

1 46401 09 
14578171 

14516767 

14455859 

14'9547I 
J4335587 
V.  Secant. 


_\±  \i  j+  ±  6_ 

b.  rn.'m.  b,  tn.  m.  k.  m. 

S  N,  12.0  12.0  1 2.0 

1  OO.4  1  Oc.3  2  00. T 

2  Joo. 7  _J2  OO.5  3  00.2 

3  Jo. 1 3  400.9  5  00.4 

4  1 0.20  7  0.13I  7  00.6 

5  ’0.3011  0.19  n  00.8 

6  0.4717  0.30  17  0.13 

7  '1-31*30  1.08  30  0.31 
#£4.55 1.713.48  i.R  2.4c 


Latitude  7  Deg.  co  Min.  North  Declination. 

d.  8  \d  10  cL  \2_  d.  14  d\  16  d.\  18  j^/.  20  (  d.  22  < 
m.  h.  tn.\m.  h.  tn.  m  b.  m.  m.  b.  m.  m.\b.  m.  rn.'b.  m:<  m.h.  m.  rn.b.  m.  r 

VS  12.0  12.0  I2.C  I2.C  jl2.0  j  1 2  «o]  j  1 2  •  O  j  12.0 

1  or.lj  120.2  100.3  20.0c  2|0.07  2:0.09!  2;0.1 1 '  20.13 

_  J2 _ 00.2  3  00.5  _3  00.8  30.11  4jo.i5  4p. 1 9ljj.io.23!  40.27 

3  °°*3  c  ^0.8  50.13  50.18  6:cv24  6|c^|^jo!36:l3.c^44~ 

4  00.4  80.12  80.2c  90.29  90.38!  90.47'  9>o.56  101.06, 

_ 5 _ 00.5  13  o.iRji?  0.31  1 4  Oj4J  t_4|o.59  141^13  14  1.27161.43 

6  00.6.24  0.30260.^6  26  1 .22  26:1.48  27  2.15  27  2.42  46  3.28  ~ 

7  0.22*56 1.081.112.19  !  II  |  |j  | 


Artificial  Sines,  Tangents,  and  Secants. 

co 

3  D  E  G  R  E  E  s.  I 

M 

L .  Sine,  l 

L.  Co-Stne. 

L.  Tangent. 

J..  Co-Tang. 

Z.  Secant. 

Z.  Co-Secant. 

30 

8.7856753 

9.9991892 

8.7864861 

11.2135139 

10.0008108 

11.2143247 

30 

3l 

8.7877359 

9.9991815 

8.7885544 

11.2114456 

10.C0081S5 

11.2122641 

29 

32 

8.7S97867 

9-9991737 

S. 79061 30 

1 1 .2093570 

10.0008263 

11.2102133 

28 

33 

8.7918278 

9.9991659 

S. 7926620 

1 1.2073380 

10.0008341 

11.2081722 

27 

34 

8-7938594 

9.9991580 

8.7947014 

1 1.2052986 

10.0008420 

11.2061406 

26 

35 

8.7958814 

9.9991501 

8.7967313 

1 1.20325S7 

10.0008499 

11.2041186 

25 

36 

8.7978941 

9.9991422 

8-7987519 

1 1.2012481 

10.000S578 

n. 2021059 

24 

37 

8.7998974 

9-999 1342 

8.8007632 

11.1992368 

ic. 00  086  5  8 

11.2001026 

23 

38 

8.S01S915 

9.9991262 

8.8027653 

11.1972347 

10.0008738 

11.19810S5 

22 

39 

8.S038764 

9.9991 1  8-2 

S.S0475S3 

11.1952417 

10.000SS18 

11 .1961236 

21 

40 

8.8058523 

9.9991 101 

8.8067422 

11.1932578 

ic.0008899 

11.1941477 

20 

4i 

8.807S192 

9.9991020 

8.80S7172 

H.1912S28 

10.0008980 

1 1.1921S0S 

19 

42 

8-8097772 

9.999:938 

8.8106S34 

11.1893166 

10.0009062 

1 1.1902228 

18 

'  43 

8.8117264 

9.9990S5  6 

8.8126407 

11.1873593 

10.0009141 

11 .1882736 

l7 

44 

8.8136668 

9.9990774 

8.8145894 

11.1S54106 

10.0009226 

1  L.1S63332 

16 

45 

8.81^985 

9.9990601 

8.8165294 

U.I834706 

10.0009309 

11.1844015 

15 

46 

8.8175217 

9.9990608 

8.818460S 

11.1815392 

10.0009392 

11.1S24783 

14 

47 

8.8194363 

9-999 0525 

8.8203838 

11.1796162 

10.0009475 

11.1805637 

13 

48 

8.8213425 

9.9990441 

S.82229S4 

11.1777016 

10.0009559 

11.1786575 

12 

49 

;  8.S232404 

9.9990357 

8.S242046 

1 1 • 1 757954~ 

10.0009643 

11.1767596 

11 

50 

8.8251299 

9.9990273 

8.S261026 

11.1738974 

10.0009727 

11.1748701 

10 

51 

8.8270112 

9.99901S8 

S.S279924 

11.1720076 

10.0009812 

11.1729888 

9 

52 

8.828S844 

9.999  0103 

8.8298741 

11.1701259 

10.0009897 

11.1711156 

8 

53 

8.8307495 

9.9990017 

8.S317478 

1 1.16S2522 

10.0009983 

11.1692505 

7 

54 

8.8326066 

9.9989931 

8.8336134^ 

11.1663866 

10.00100  69 

_11liA71934 

6 

55  ‘ 

8-8344557 

9.99S9S45 

8. 8354712 

IT.16452S8 

10.0010155 

11.1655443 

5 

56 

R.  8362969 

9.998975S 

8.8373211 

1 1.1626789 

10.0010242 

II.163703.1 

4 

57 

8.S3813C4 

9-9989671 

S.S391633 

11.1608367 

10.0010329 

11.1618696 

3 

58 

8.8399561 

9.9989584 

8.8409977 

11.1590023 

10.0010416 

11.16004.39 

2 

59 

8.8417741 

9.9989496 

8.8428245 

n-157^755 

10.0010504 

11.15S2259 

l 

60 

S. 8435845 

9.9989408 

j  8.8446437 

1  1  -1553563 

ic.0010592 

11.1564145 

0 

Z.  Co- Sine. 

Z.  Sine. 

!  *  Z.  Co-Targ. 

Z.  Tangent. 

Z.  Co- Secant. 

Z.  Secant. 

M 

I  86  DEGREES.  | 

Latitude  7  Deg 

00  Min. 

South  Declination. 

O 

d) 

2 

d. 

4 

d 

6 

d. 

8 

d: 

io|  d. 

*4 

d 

14 

d: 

i6| 

d\ 

20; 

d 

22 

d 

b.  m 

ni\ 

h.  m. 

m. 

b  tn. 

m. 

h.m. 

m. 

h.  >n 

m.h. .hi. 

m.h.  m. 

m. 

h.  m 

m.h. 

171. 

b.  tn. \  m. 

b.  m. 

m. 

b.  in. 

m. 

b.  m. 

S  N 

12.C 

12.0 

12.  C 

12.0 

12.0 

!l2.C 

1  2.0 

12.C 

12.0 

12.01 

12. C 

12. C 

12.0 

1 

00.6 

100.7 

1 

00. S 

1 

00.9 

2 

o.ll 

2  0.13 

I 

C.14 

I 

0.l6 

20.18 

2  0.20 

2 

0.22 

2 

O.24 

1 

0.25 

2 

0.12 

4 

Q.I5 

3 

0.18 

J 

0.21 

3 

0.24 

4-0.28 

.3 

0.31 

J 

^•34 

_4 

o.3_S 

4°-42 

i 

O.46 

4 

0.50 

3 

Q-53 

3 

0.19 

5,0.24 

5 

0.25 

5 

0.34 

5 

0.39 

60.4s 

5 

O.50 

5;o*15 

6  1,01 

6  1.07 

<5 

1.13 

8 

1.21 

4 

1.25 

4 

0.28 

8-0.36 

8 

0.44 

8 

0.52 

8 

1.00 

S.I.08 

1 .1 6 

9:1-25 

9,1-34 

9>  431  9 

1.52 

10 

2.02 

7 

2.09 

0.41 

120.53 

12 

1.0c 

12 

u17 

12 

1.29 

121.41 

13 

1-5  4,  Up- .08 

142.22 

142. 36.14 

2.5c 

16 

3.06 

13 

3.19 

6 

1.06 

191-25 

19 

1.34 

19 

1  -53 

19 

2.12 

I9;2.4I 

26 

3.07  26 

3-33 

263.59 

to 

--j 

+* 

KJ 

Ch 

27 

4-53 

46 

5939 

7 

2.06 

2-44 

39 

3.23 

39 

4.021 

39 

4.4I 

39 

5.20 

NE 

6.co 

i 

_ 

_ 

Table  of  Natural 


M 

N.  Sine. 

0 

697565 

1 

700466 

2 

703368 

3 

706270 

4 

709171 

5 

712073 

<5 

7H974 

7 

717875 

S 

72C777 

9 

723678 

10 

726580 

11 

729481 

12 

732382 

13 

7302S3 

14 

738184 

15 

741085 

16 

743986 

17 

746887 

18 

_749787_ 

19 

752688 

20 

7555*9 

21 

758489 

22 

761390 

23 

764290 

24 

767190 

25 

770091 

26 

772991 

27 

775891 

28 

778791 

29 

781691 

30 

784591 

.V.  Co- Sine. 

9975640 

9975437 
9975233 
99 75028 

9974S22 

9974615 

_9974407_ 

9974199 

9973990 

99737^0 

9973569 

9973357 

9973H4 

9972931 

9972717 

9972502 

99722S6 
9972069 
9972.8.5  L 
9971632 

9971413 

9971193 

9970972 

997G75o 

^970527 

9970303' 

9970079 

9969854 

996962S 

9969401 

9969173 

iV.  J'/Hf. 


4  D  E 

G  R  E  E  5 

.V.  Tangent. 

v..  Co-Tang.  j 

699268 

14300666 

702 1 9 1 

14241134 

705115 

14182002 

708038 

141235 36 

710961 

14065459 

713885 

1400785 6 

716809 

1395071 9 

7i9733 

13894045 

722657 

13837827 

725581 

1 3782060 

728505 

13726738 

731430 

13671856 

734354 

13617409 

737279 

13563391 

740203 

135- 97 99 

743 1  "  ' 

I 3456625 

745-53  ! 

I ,403  367 

718979  i 

13351518 

:  7519^.1  j 

1.32995  71. 

I  lc,'20  ' 

13248:3 1 

7-7755  : 

196883 

t5C68:-'  ' 

13146127 

I3c;  7,7 

1 3045769 

j 

12996160 

772384' 

12946924 

77r  -MT  1 

1239" 05 8 

7782,7 

12849557 

78116 1 

i 2801417 

784090 

12753634 

7S7017 

1 2706205 

X. Co-Tang. 

A'.  Tangent. 

Artificial  Sines,  Tangents,  and  Secants. 


10024419 
10024623 
10024828 
10025034 
10025241 
10025449 
10025658 
10025868" 
10026078 
10026289 
10026501 
10026714 
10026928 
10027143' 
10027358 
10027574 
10027791 
10028009 
10028228 
10028443 
10028668 
10028889 
1002911 1 
10029334. 
10029^58 
10029783 
10030009 
.10030236 
10030464 
10030693 
10030922 
N. Co-Secant 


N.Co-Secant.  | 
j.  14-3  3  558T!^6o] 
f  14276200  59 

[  14417304  58 

I  14158894  57 

1  14100962  56 

!  H043504  55 

■13986514 

139299^5  53 

•  I3873913  54 

I  13818291  51 

l  13763115  50 

I  13708379  49 

_t -13  6  5  407.7  48 

i  13600205  47 

I  1354675s  46 
:  13493731  45 
1  1 3441 1 18  44 

|  1338S914  43 

,'-133371  16  42 

:  13285719  41 

:  13434716  40 
13184106  39 

13133882  38 

13084040  37 

_  _13£34 ij6_  36 
129854S6  35 

12936765  34 

128S8410  33 

12840415  32 

12792779  3 1 

I  12745 495_  30 

. I  A8  Secant.  M 


■  M  L.  Sine. _ | 

~  8.8435845  | 
•I  8.8453874 

2  8.8471827 

3  8.8489707 

4  8.8507512 

5  8.8525245 
_ 6_  8.8542905 

7  8.8560493 

8  8.857&010 

9  8.8595457 

10  8. 8612833 

11  8.8630139 

12  8.8647376 

13  8.8664545 

14  8,8681646 

15  8.8698680 

16  8.8715646 

17  8.8732546 
_l8__  8.8749381 

19  8.8766150 

20  8.8782854 

21  8.S799493 

22  8.8816069 

23  S.8S32581 

JiL  8.SS49031 
25  8.c'86<4i8 

I  26  8  8881743 

27  8.889S007 

28  8.8914209 

29  8.8930351 

30  8.13946433 

L.  Co-Sine. 


L.  Co- Sine. 

9.9989408" 

9.9989319 

9.9989230 

9.9989141 

9.9989052 

9.9988962 

9.9988871 

9.9988780 

9.9988689 

9.9988598  ; 

9.9988506  ; 

9.9988414  i 

9.9988321 

9.9988228 

9.9988135 

9.9988041 

9.9987947 

9.9987853  ; 

9.998775  8_ 

9.9987663 

9.9987567 

9.0987471 

9-9987375 

9-9987278 

9:99^71 8 1_  j 

9.9987084 

9.99S6986 

9.9986888 

9.9986700 

9.9986691 

9-998659^ 

L.  Sine. 


DEGREES. 


4  D  E 

L.  Tangent.  | 

8-8446437 

8. 84645 54 

8.8482597 

S.S500566 

8.8518461 

S.S536283 

8.8554034 

8.8571713 

8.8589321 
8.S606859 
8.8624327 
8.8641725 
_S.  86  5  905  5 
8.8676317 

1:1® 

8.8727699 

8.8744694 

9.8761623 

8-877848^ 

8.8795286 

8.8 St  2022 

8.8828694 

8.8845303 

8.8861850  j 

'8.8879m  ! 

8.8894757 
8.8911119 
8.8927420 
8.8943660 
8. 89 5 9 842 
Z.  Co -Targ.  T 
~85"  D  F. 


G  R  E  E>  S. 

’  L.  Co-Tang.  I 

_l  I- T  55356T"! 

n-153544^ 
11-1517403 
1 1.1499434 

11-1481539 
11.1463717 
1 1.1445966  | 
11.1428287"! 
11.1410679  j 

11.1393141  I 

11.1375673  | 
11.1358275  | 
J.I_:I340945_i 
11.1323683  1 
11.1306489  j 
•11.1289362  j 
T  I.I2723OI  j 
II.I255306 
J_  1^1238377  j 

II.I22I5I3-; 
II.I20I714  j 
11.1187978  ! 
II.II7I306  j 
II.  I  I  54697  ; 
H.II38150  ; 
II.II21666  | 
11.1105243  j 
U.T08S8S1 
IT. IO72580 
1 1.IO56340 

_J  M  0401  58 

L.  Tangent. 

G  R  E  H  S.~ 


Z.  Secant. 

10.0010592J 

IO.OOIC681 

IO.OOI0770 
IO.OOI0859 
10.0010948 
10.001 1038 
10.0011129 


Z.  Co-Secanr. 

U756415I 
11.1546126 
11.1528173  J 
1 1. 15 10293 
1 1.1492488 
11.1474755 
jj  .1457095 


10.001 12  20 

11. 

10.0011  31 1 

1 1. 

10.0011402 

11. 

10.001  t  494 

1 1 . 

10.001 1 5. 86 

11. 

10.0011679 

11. 

1 0.001  r  772 

1 1 . 

10.0011^65  ! 

j  i  • 

1 0.0-11959 

11. 

10.0012053  ] 

1 1 . 

10.0012147  i 

11. 

10.0012242 

11. 

10-0012337 

11. 

10.0012433 

11. 

I  ' .00125  29 

11 . 

10.C  012625 

111. 

10.001 2722  ! 

1  11. 

10.0012819 

il. 

10.ee  12916 

11. 

lO.CC  T  3014 

i  11. 

10.0013112 

1  11. 

IC'.OCl  3210 

11. 

i  o.coi  3  309 

11. 

10.001  3409 

'  _! 1  • 

L.  Co-Secan r. 

z. 

__ _ _ Latitude  8  Deg.  00  Min.  North  Declination . 

_ 2_  4  Al\  **  ^  ^  d.  IQ  d.  t  2 \d.\  d.  16  d.  i1' 

b.m.  tn.  h.m.  m.  'h.m.  HT  h.m.  m.b.m.m.  h.m.'m.  h  mm.  b.m.n.  h.m. 

SN  12.C  12.0  I2.c  12.0 /VS  12.0  t 2«o  12.C  12.0  12.: 

1  OO.4  IOO.3  1C0.2  2  00.0  1  00.2  I  OO.3  IOO.4  200.6  2  Oo*| 

2  00.9 _ 3  00.6 _ 3  00.3  3  00.0  2  00.3  3  00.6^300.9  4J0.13  4  C.t  " 

3  0.16  50.11  500.6  600.0  3  00.5  50*10  6,0.16  60.22  60 ,?a 

4  0.24  $0.16  800.8  Soo.o  4  oc.8  80.16  9  0.25  9'o.34  9  043 

J  0.36  njo.25  120.13  1200.1  5  0^13  13  o  25  1?  c.38  :  30.51  1 5  i-e •= 

6  0.56  1 80.3 8  180.2c  180c. 2  6  0.2c  2 . 0.45*'.’^  t.ic'.-.v  1 .36  *-6  2.i. 3 

7  1  -47  3  41 1  •  1 3  350.3S  3500.3  7  c.44  ’.1  1.1  r!  |  | 

NE  5^02  1.22  3.40  1.22  2.1  S  1.22  0. 56  I  j 


4.  20  d. 
m.  h.  m  m 
1 2.0 

2  0.10  2 
40.21  _3 
60.34  7 
i  o.  ,21'' 

2612. 28(42 


_  Latitude  8  Deg.  oo  Min.  South  Declination. 

\dJ-  2  ±\_±_  j~~6j  d_\  ^  |  4 1  d.  \  bUTc  in 

.  m  h.  m.  m.h.  in.  m.  b.  ml  in.  0.  m.\m.  h.  m.  m.  b.  m.  m.h.  wj  m  ■*.  »?.'  rn.'h.  m.  m.h.  m.  m.  L 

?  |12.o  12.0  12.0!  I2.c  12.0  |i2.oj  j  1 2 .0]  i2.o'  I12.0  112.0  1 1 2 

5  1,00.7  ljOO.8  20. TO'  2  1.12 1  20.14  10.151  20.17!  20.I9I  20.21*  20,23  o'o.' 

3  30.16  3,0.19!  3  0.22;  4j.26j40.30  8l04j'_3l0.36!J?  2.20I  40.43.  ,;:o.47  Jo. 

1  50.26  5  0.31;  5  0.36;  6  0.42!  60.48  5 jo.53. "6;o.59'~6  1.05!  6.t^i  1  c5  1T17.  6  1. 

2  70.39  0I0.47!  80.55!  81-03)  8ji.li  8,1.19'  9ji -2S;  91.37!  o-*! ,46:  Qh.WlCT.- 

7  11  O.*)  8  12)1 .10-12  1^-12  imjI2;i  .46,1311. 5-9  I3'2. 1213  2.2544:2. 39!T4'2.53!i6.> 

4  18  i-32|i9ii- 5149 2. lo'ic  2.29)19  2.48:2513.1*3  25: 3.3826 

0  36  2.?6j37|3.33;37  4.10374.47 ;37  5.24  j  j  j  J  j  |  i  |  |  ' 


A  Table  of  Natural  and 


4  D  E  G 

REES. 

'  M 

TV,  Sine. 

Ar.  Co- Sine. 

A*.  Tangent. 

N.  Co-Tang. 

N.  Secant. 

N. Co-Secant. 

30 

7S4591 

9969173 

787017- 

12706205 

10030922 

12745495 

30 

'  3 1 

787491 

9968944 

789944 

12659125 

10031152 

12698560 

29 

32 

790391 

9968715 

792871 

12612390 

10031383 

12651971 

28 

33 

79.3290 

9968485 

795798 

12565997 

10031615 

12605724 

27 

34 

796190 

9968254 

798726 

12519942 

10031848 

12559815 

26 

35 

799090 

9968022 

801653 

12474221 

100320S1 

12514240 

25 

36 

8019S9 

9967789 

S045  8 1 

1242.8831 

j  10032315 

12468995 

24 

37 

804889 

9967555 

807509 

12383768 

;  10032550 

12424078 

23 

38 

807788 

9967320 

810437 

12339028 

10032786 

12379484 

22 

39 

810687 

9967085 

813365 

12294608 

10033023 

12335210 

21 

813587 

9966849 

S16293 

12250506 

10033261 

12291252 

20 

4i 

816486 

9966612 

819221 

1220671 6 

10033500 

12247608 

19 

•  42 

S19385 

9966374 

822150 

12163236 

1003374° 

12204274 

18 

;  43 

822284 

99661 3  <5 

825078 

12120062 

10033980 

12161246 

17 

j  44 

82*5183 

9965895 

82 8007 

12077192 

10034221 

12118522 

1 6 

| 

8280S2 

996565*5 

'  830936 

12034622 

10034463 

12076098 

15 

!  ¥'■ 

830981 

9965414 

.  833865 

11992349 

- 

10034706 

12033970 

H 

'  47 

835880 

9965172 

836794 

11950370 

10034950 

11992137 

1? 

:  4$ 

836778 

9964929 

839723 

1190S682 

1.0035195 

ii959595_ 

12 

49 

839677 

9964685 

842653 

11867282 

1 003-5441 

11909340 

11 

5-o 

842576 

9964440 

845583 

11826167 

10035687 

11868370 

10 

5.1 

845474 

9964194 

848512 

11785333 

10035934 

11827683 

9 

52 

848373 

9963948 

851442 

11744779 

10036182 

11787274 

8 

53 

851271 

9963701 

854372 

11704500 

IOO3643 T 

11747141 

7 

54 

854169 

9963453 

857302 

11664495 

IOO366UI 

11707282 

6  . 

'  55 

857067 

9963204 

860233 

I 1624761 

ICO36932 

l 1667693 

5 

56 

8599.66 

9962954 

863163 

11585294 

IOO37184 

11628372 

4 

57 

862864 

9962703 

866094 

11546093 

ICO37436 

11589316 

3 

58 

865762 

9962452 

869025 

11507154 

ICO37689 

11550523 

2 

59 

868660 

9962200 

871956 

11468474 

10037943 

11511990 

1 

60 

871557 

9961947 

S74887 

1 1430052 

10038198 

1*473713 

0 

-V.  Co-Sine. 

AT.  Sine. 

A T. Co-Tang, 

N".  Tangent. 

N.Ce-Secant. 

N.  Secant. 

~w 

1  8s  DEGREES. 

Latitude  9  Deg.  00  Min.  North  Declination. 


H 

2 

d. 

*4 

d. 

6 

d 

8 

10 

d. 

12 

d. 

H 

d. 

16 

d. 

18 

d. 

20 

d. 

22 

237 

b.m. 

m. 

b.  m. 

rn. 

h.  m. 

m. 

h.  m. 

»». 

r 

m. 

b.  m. 

m. 

6.  ?n. 

m. 

b.m. 

m. 

h .  m. 

m. 

b.  m. 

m. 

b.  m. 

rn. 

h.  m. 

LfJV,12.0 

12.0 

12.0 

12.0 

N  S 

12.0 

12.0 

I2.C 

12.0 

12.0 

12.0 

12.0 

12.0 

1 

00.5 

1 

00.4 

1 

00.3 

00. 1 

I 

00. 1 

I 

00.2 

1 

O.Oj 

2 

0.05 

2:0.07 

2 

00.9 

2 

0.11 

1 

0.12 

2  .0.11 

3 

00.8 

3 

00.5 

00.2 

2 

co.2 

3 

00.5 

3 

00.8 

3 

O.II 

40.15 

4 

0.19 

4 

0.23 

3 

0.26 

3  ic.18 

5 

0.13 

5 

00.8 

5 

00.3 

3 

00.3 

5 

00.8 

5 

0.13 

6:0.19 

0.25 

6 

0.31 

7 

0.38 

5 

0.43 

4  ! 

0.28 

8 

0.20 

8 

0.12 

8 

00.4I 

4 

CO. 4 

8 

0.12 

8 

0.20 

9 

0.29 

90.38 

9 

0.47 

10 

0.57 

8 

1.05 

0.40 

11 

0.29 

11 

0.18 

12 

00.6 

5  1 

o.c6 

*3 

0.19 

*3 

0.32 

14 

0.461 1^4!  1 .00 14 

*■•14 

i6;i.30 

12 

142 

6 

I.03 

*7 

0.46,18 

c.28 

18 

0.10 

6 

0.10 

25 

0T5 

25 

I. CO 

25 

1.25 

25 

1.50 

25 

2.15 

40 

2.55 

47 

3.42 

7 

I.5H 

32 

1.26  32 

0.54 

33 

0.21 

7 

0.21 

54 

1. 15 

LIE 

5.0b 

1.2 

4.06 

>■3 

3.03 

‘*3 

2.00 

I 

j 

1 

H 

Artificial  Sines,  Tangents,  and  Secants. 

9* 

I  4  DEGREES.  .  ] 

M 

Z.  Sine. 

L.  Co- Sine. 

Z.  Tangent. 

Z.  Co-Tavg. 

Z.  Secant, 

Z.  Co-Secant. 

30 

8.8946433 

9.9986591 

8.8959842 

11.1040158” 

10.001 3409 

1 1. 1 05 3 ^67 

30 

n 

8.8962455 

9.9986492 

8.8975963 

1 1.1024037 

100013508 

I  i  .IC37545” 

29  . 

32 

8.8978418 

9.9986392 

8.8992026 

1 1. 1 007974 

10.0013608 

il. 1021582 

28 

33 

8.8994322 

9.9986292 

8.9008030 

11.0991970 

10.0013708 

H.IOO5678 

27  • 

34 

8.9010168 

9.9986191 

8.9023977 

11.0976023 

10.0013809 

II.OQ89832 

26  1 

35 

8.9025955 

9.9986090 

8.9039866 

1 1 .0960134 

10.0013910 

1 1 .0974045 

25  • 

36 

8.9041685 

9.9985988 

8.9055697 

11.0944303 

10.001j.012 

1 £.0958315 

24 

37 

8.9057358 

9.9985886 

8.9071472 

1 1.0928528 

10.0014014 

1 1 .0942640 

38 

8.9072975 

9.9985784 

8.9087190 

11.0912810  ; 

10.0014216 

I  £.0927625 

22 

39 

8.9088535 

9.9985682 

8.9102853 

11.0897147  ! 

10.001431  8 

II.0911465 

21 

40 

8.9104039 

9-9985579 

8.9118460 

11.0SSK40  > 

Jo.oc  1 442 1 

II.0895961 

20 

41 

8.9119487 

9-9985475 

8.9134012 

11.0-565988  j 

10.0014525 

1  r  .0880513 

19  ; 

42 

8.9134881 

9-9985372 

8. 9149509 

11.0850491  1 

10.0014628 

1 i .0865119 

1«  . 

43 

8.9150219 

9.9985268 

8.9164952 

11.0835048  > 

10.00147  32 

11 .0849781 

£7"" 

44 

8.9165504 

9.9985163 

8.9180340 

110819660  i 

I0.OOI4837 

1 1 -0834406 

1 5  . 

45 

8. 9180734 

9.9985058 

8.9195675 

110804325  j 

10.0014942 

IT. 08 1 9265 

15 

46 

8.9195911 

9.9984953 

8.9210957 

I  I.  178904 3  ! 

1 0.001  s  047 

1  1 .0804080 

*4 

47 

8.9211034 

9.9984848 

8.92261 86 

LI-0773814  ; 

10.0015152 

110788966 

n 

48 

8.9226105 

9.9984742 

8.9241363 

II.C758637  ' 

10.0015258  i 

J  uo77}^9^ 

1 2 

49 

8.9241123 

9.9984636 

8.9256487 

1 1.074351 3  ! 

10.0015364  j 

T  1.0758877 

u 

50 

8.9256089 

9  9984529 

8.9271560 

11.0728440  i 

10.0015471 

11.0743911 

10 

51 

8.9271003 

9.9984422 

8.9286581. 

11.0713419 : 

10.0015578 

11.0728997 

9 

52 

8.9285866 

9.9984315  j 

8-9301552 

II.069S44S  i 

0 

6 

0 

c* 

1 1.07141  34 

8 

53 

8.9300678 

9.9984207  ! 

8.9316471 

II.0683529  . 

10.0015793 

11.0699522 

7 

54 

3.93*5439 

^.9984099^ 

8.9331340 

11.0668660  ; 

10.0015901 

II.0684561 

6 

55 

8.9330150 

9.9983990 

8.9346160 

110653840 

10.0016010 

11.0669850" 

~5 

56 

8  9344811 

9.9983881 

8.9360929 

it. 0639071 

10.00161 19 

11.0655189 

4 

57 

8.9359422 

9.9983772 

8.9375650 

110624350 

10.0016228 

1 1. 06405 7 8 

3 

58 

8.9373983 

9-9983663 

8.9390321 

11.0609679 

10.0016337 

11.0626017 

2 

59 

8.938849  6 

9-9983553 

8.9404944 

110595056 

10.0016447 

11.0611504 

I 

60 

8.9402960 

9 -9983442_ 

8.9419518 

11.0580482 

10.0016558 

JJ  .0597040  - 

0 

Z.  Co-Sine. 

Z.  JVw. 

Z.  Co-Tang. 

L. Tangent. 

Z.  Co-Secant. 

Z.  Secant. 

M 

8$  D  E 

G  R  E  E  S. 

_ 

Latitude 

9  Deg 

2 

0 

0 

in. 

South  Declination. 

1 

O 

d. 

2 

d. 

4 

d 

6  d 

8 

d. 

10 

d. 

12 

d. 

1  ii 

d. 

16 

d. 

18 

d. 

20 

d- 

22 

d. 

2-3  z 

b.  m. 

m 

j.  m. 

m. 

b.  m. 

m. 

b.m.  m. 

b.  m. 

m. 

b.  in. 

rn. 

b.  rn. 

m. 

b.  rn. 

rn 

b.  rn. 

m. 

b.  rn. 

rn. 

h.  rn. 

m. 

b.  m. 

rn. 

A. 

SN 

12.0 

12.0 

12.C 

12.0 

12.0 

12.0 

12.0 

12.0 

12.C 

12.  c 

I2.c 

I2-C 

12.C 

l 

00.7 

l 

00.8 

I 

6 

0 

•2 

0.1 1  2 

9.13 

2 

0.15 

1 

0.16 

2 

O.18 

2 

0.20 

2 

0.22 

2 

0.24 

2 

0.26 

1 

O.27 

2 

0.15 

J 

0.18 

J. 

0.21 

_3 

0.24  3 

0.27 

4 

0.31 

_3 

O.34 

3 

°-37 

4 

0^41 

4 

<M5 

4l°-49 

J. 

0^ 

2 

0.56 

T~ 

0.24 

*5 

0.29 

*5 

0^34 

5 

0.39  5 

9.44 

6 

0.50 

5 

o-55i 

6' 

1.01 

6 

1.07 

(5 

I- 13 

"6 

1.19 

7 

1-26 

5 

I.3I 

4 

0.36 

7 

0.43 

8 

0.51 

8 

0.59  8 

1.07 

8 

I.15 

8 

1.23 

9 

1.32 

1  9 

I.41 

9 

1.5c 

9 

1.59 

I  o' 

2.00 

7 

2I6 

°_-5  3 

II 

1.04 

12 

1.16 

12 

!.2S  12 

1.40 

12 

ill2 

ill 

2.05 

m 

2.18 

J_3 

2L3J 

14 

245 

14 

2-59 

16 

\hll 

13 

3:2s 

6 

X.23 

1 8 

1T41 

18 

1.59 

18 

2.17,19 

2^6 

19 

2.55 

25 

13 .20 

25 

3-45 

25 

4.10 

25 

4-35 

25 

5.00 

40 

5-40 

- .} 

7 

2.33 

34 

3.07 

35 

3.42 

35 

4-*7|35 

4-52 

35 

.5-27 

N'E 

;6.oo 

— 

— 

- 

— 

— 

_ IJ 

_ 

I _ 

_ 

_ 

_ 

[ _ 

_ 

_ 

_ 

Artificial  Sines,  Tangents,  and  Secants. 


8.9402960 
8.9417376 
8.9431743 
8.9446063 
.  8.946033'; 

>  8.9474561 
5.9488739 
8.9502871 
8.9516957 
,  8.9530996 
1  s.9544991 
8.9558940 
8.9572843 

8-9586703 
8.9600517 
8.9614288 
( 8.962S014 
8.9641697 

8.9655337 

8.9668934 
;  S. 9682487 
!  8.96959 99 
;  8.9709468 
j  8.97228 95 
j  S. 9736280 
I  8. 9749624 
i  8.9762926 
j  S.9776188 
S.97S940S 
8.9802589 

8-9815729 

I  Z.  Co- Sine. 


9.9983442 

9.9983332 

9.99S3220 

9.9983109 

9.9982997 

9.9982S85 
9-9982772 
9.99S2660 
9.99S2546 
9-9982433 
9.99823 1 8 
9.99S2204 
9.9982089 

9^9981974 
9.99S1859 
9-998I743 
9.99S1626 
9.99S1510 
.  9-9981393 
9.9981275 
9.9981158 
9.9981040 
9.99.80921 
9.99S0S02 
j?. 09  80683 
9.9980563 
9.99S0443 
9.9980323 
9.99S0202 
9.9980081  I 
9.9979960  | 

z.  jm*.  ! 


5  DEG 

Z.  Tangent. 
8.9419518 
8.9434044 
S.9448523 
8.9462954 
8.9477338 
8.9491676 
8.9505967 
b.9520211 
8-9534410 
8.9548564 
8.9562672 
8.9576735 
8.9590754 
8.9604728 
8.9618659 
8.9632545 
S.9646388 
S. 9660188 

8.q673944_ 

8.96S765S 
S  9701330 
8-9714959 
8.9728547 
S. 9742092 
8.975^597 
8.9769060 

8.9782483 
8.9795865 
S  .9  809206 
8.9822507 
8-9835769 

Z.  Co-Tang,  I 

or 


REES, 
z.  co-r^jx. 
5804^7 

11.0565956 
11.0551477 
11.0137046 
1 1.0522662 
11.0508324 
11.0494033 

11*0479789 
1 1.0465590 
11.0451436 
1 1.0437328 
n  .0423265 
1 1 .0409246 
1 1 .0395272 
11.0381341 
11.0367455 
1 1.0353612 
11*0339812 
11.0326056 

1 1 .0298670 
1 1 .0285091 ■ 

11.0271453 

1 1.0257908 
1 1 ,0'2449°3_ 
II  .0230940 
II.0217517 
1 1 .0204135 
11.0190794 
11.0177493 
1 1 .01 6423 1 
Z.  Tangent. 
G  RE  E  S- 


Z.  Secant. 
ic. 0016558 
10.001 6668 
IC.00167S0 
1  0.0016891 
10.0017003 
10.0017115 
10.0017228 
10.0017340 
10.0017454 

100017567 
10.0017682 
100017796 
1 0.0  017911 
1 :  .001 8026 
10.0018141 
ic.ooi  S’  5  7 
100018371 
10.0018490 
10.001S607 
10.00!  8725 
10001  8842 
10.001 8960 
10.0019079 
K  .OOI9I98 
_J°-  voi$3 1 7 
1 0.2: 19437 

100019557 

10.0019677 
10.0019798 
10.0019919. 
ic. ••■020040 


11.0597040  I 
11.0582624 

1 1.0568257 
11.0553937 
11.0539665 

11.0525439 

1 1 .05 ll 261 
11.0497129 
1 1. 0483043 
1 1 .0469004 
T  I.O455OO9 
II.0441060 
U.O427I57 
I  I.04I3297 
II.O399483 
II.O3857I2 
I  I.O37I986 
II.O358303 
I  I.03  44663 
I1.033I066 
11.0317^13 
11.0304001 
1 1.0200  5‘3  2 
1  I.0277105 
_  II. 026372° 

I  [. 0250376" , 
I  [.O237O74 
I  I.02238I2 
I  I  .0210592 
I  I.OIQ74I  ] 

I  I.O18427I 
I  Z.  Secant. 


Latitude  10  Deg;  00  Min.  South  'Declination. 

_ _ £.  d:  2  d  £  \d:\  6  ~ds  JL  1  lo''dA,  ~2~d~'  *  1  M  £  20  M  22.  d.  ijj 

k.  m.  rn  h.  m.  m.  h-  w.  mil:,  m.  m.  rn  m.h.  >,1'  «dh.  m.  nub.  ,n  mimih. rd.'n.  m  ra.  b  n 

oA'I2.0  |12.C  12.0  !l  2.0  1 2.0  ;i2.o!  'I2.0'  ii2.ot  ll2.o]  ;!2.0:  I2.C 

1.00.8!  1.0,09  1  0.1--.|  2  0.1 2!  2  0.1 4  20.16!  !>:•.!?  1  0.1  S’  20.20  2  0.021  '  j!  M.'>6  1  o.->- 


2  I0.16  3 ;c.  19j  3  °.22j  3I0 

3  0.26  5:0.31  s  0.36-i  M 

4  0.39  S0.47  g  0.5 5 1  S' 1 
_5_  £1?  11  1  •°?!i2  1.21  \l ;2  1 

6  1.31  iSi.49|ib  2.07!iS|2 


■12|'  £0.141  20 

.411  6 1 0.47  to 
.0081,11  Si 

•llj1-  £££"  1 
■25|l8  2.43I19  ^ 


7  I2.4433  3-l7i33  3-50  33'4-23;33  33  < 

^£,6.00  i  !  '  '  »  : ' 


6:  Co.!  7  lp.18'  2  0.20  2  0.2 1{  2  '. 24!  2;o.26  10.27 
.?•  _l\ 'i’ 39; +3  4 '.0.47;  4!Voi|  3.0.54  J1  0^7 

3!  5’o-v:  6  1 .04!  6; 1 , 1  c;: 6‘ i . x 6j  £; 1 .2 2|  6ji .28  5  1 £3  • 
yj  I,27.  8.1. 35j  9ji.44i  9;i*53'  p;2.02  rcji.i 2  7  2.19 
J? nj2‘ ipiui 3 -°3 1^;3 .19 13  3.32 
“ ^ c!~  v ' 1 4; 2 4'4~3  S  2 5  j 5  -°3 1 3  8 jl  -41 

9  Mil 


94 

A 

T 

able  of  Natural  and 

5  D  E 

G  R  E  E  S. 

— 

M 

N.  Sine. 

N.  Co- Sine. 

-V.  Tangent. 

V,  Co- Tang. 

AT.  Secant. 

N. Co- Secant. 

- - 

30  1 

31 

32 

33 

34 
3-5 

36 

37 
3'3 

39 

40 

41 

42 

958453 

9<5l353 

9 6424 8 
967144 

97°°39 

972934 

9J7lg29_ 

978724 

981619 

9845U 

987408 

990303 

993197 

_99_53?62_ 

9953683 

9953403 

9953122 

9952840 

9952557 

_9952274_ 

9951990 

9951705 

995H19 

9951132 

9950844 

9950555 

962890 

965826 

968763 

971699 

974635 

977572 

980509 

983446 

9863S3 

989320 

992257 

995195 

998133 

_tojS5397_ 

I0353S27 
10322447 
10291255 
10250249 
[ 02 29 42 S 
10198789 
10168332 
I013S054 

10107954 

10078031 

IC04S2S3 

10018708 

10046251 
100465  3T 
10046816 
10047099 

10047383 

10047668 
10047954 
10048241 
10048529 
10048818 
10049108 
100493 99 
10049690 

Jl0433437' 

10402007 

10370772 

10339726 

I030S866 

I0278190 

10247697 

102173^5 

I01S7254 

10157300 

10127522 

I 0097920 
I006S491 

*30 

29 

28 

27 
.  26 

25 

24 

23 

22 

21 

20 

19 

43 

44 

45 

46 

47 
43 

49 

5° 

51 

52 

53 

54 

55 
5<$ 

57 

58 
'  59 

60 

996092 

998986 

I 001881 

1004775 

1007669 

1010563 

1013457 

I016350 

I019245 

1022138 

1025032 

I027925 

1030819 

1033712 

1036605 

1039499 

I042392 

1045285 

N\Co-Sine. 

9950266 

9949976 

9949685 

9949393 

9949100 

9948806 

9948512 

9948217 

9947921 

9947624 

9947326 

9947027 

9946728' 

9946428 

9946127 

9945825 

9945522 

9945218 

AT.  -tow. 

1001071 

I 004009 
1006947 
IO09SS5 
I012824 

101 5 /6j_ 
[01S702 
1021641 
1024580 
1027520 
1030460 
1033400 
1036340 
1039280 

1 042220 
1045160 
104S101 
105 1042 
V. Co-Tang. 

99893050 

99600724 

99310088 

99021125 

98733823 

98448166 

9_S  164140 

97SS1732 

97600927 

97321713 

97044075 

9676S000 

96493475 

96220486 

95949022 

95679068 

95410613 

95U3645_ 

N. Tangent. 

10049985 
10050275 
10050569 
10050864 
10051160  ! 
10051457  ! 
10051754  ! 
10052052  ; 
1005235 1 
10052651 
10052952  i 
10053254  ! 
10053557 
10053S60 
10054164 
10054469 
10054775 
10055082 
N. Co- Sec  am. 

10039234 

10010147 

99812291 

99524787 

99238943 

98954744^ 

9S672176 

98391227 

98111880 

97S34124 

97557944 

972S3327_ 

97010260 

96738730 

96468724 

96200229 

95933233 

95667722 
j  A~.  SecarnT 

17  ’ 

16 

15 

H 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

1  M 

84  D  E 

G  R  E  E~ 

S. 

“ 

Artificial  Sines,  Tangents,  ani  Secants.  95 


%  DEGREES. 


M 

L.  Sine. 

L-  Co-Sine. 

L.  Tangent. 

Z.  Or<*»fr. 

Z.  Secant . 

10.0020040 

L-  Co-Secant . 

30 

_819_8i5729_ 

8.9828829 
8.9841 889 
8.9854910 
8.9867S91 

8.9S80834 

8.9893737 

9.9979960 

9.9979838 

9.9979716 

9-9979593 

9.9979470 

9*9979347 

9.9979223 

9.9979099 

9.9978975 

9.9978850 

9.9978725 

9.9978599 

9.9978473 

8.9835769 

11.0164231 

11.0184271  • 

30 

31 

32 

33 

34 

35 

36 

8.9848991 

8.9862173 

8.9875317 

8.9SSS421 

8.99014S7 

S.9914514 

11.0151009 

11.0137827 

11.0124683 

11.0111579 

11.0098513 

1 1.0085486 

10.0020162 

10.0020284 

10.0020407 

10.0020530 

10.0020653 

10.0020777 

11.0171171 

11.0158111 

1 1. 0145090 
11.0132109 
11.0119166 
11.0106263 

29 

28 

27 

26 

25 

23 

22 

21 

20 

19 

18 

37 

38 

39 

40 

41 

42 

8*9906602 

8.9919429 

8.9932217 

8.9944968 

8.9957681 

8.9970356 

8.9927503 

8.9940454 

8*9953367 

8.9966243 

8.9979081 

8.9991883 

9.0004647 

9.0017375 

9.0030066 

9.0042721 

9.0055340 

9 .0067924  1 

11.0072497 

11.0059546 

11.0046633 

11.0033757 

1 1 .00209 1 8 
11.000SH7 

ic.0020901 

10.0021025 

10.0021150 

10.0021275 

10.0021410 

10.0021527 

11.0093398 

11.0080572 

11.0067783 

11.0055032 

11.0042319 

11.0029644 

’43 

44 

45 

46 

47 

48 

8.9982994 

8.9995595 

9.0008160 

9.0020687 

9.0033179 

9.0045634 

9.9978347 

9.9978220 

9.9978093 

9.9977966 

9.9977838 

9.9977710 

10.9995353 

10.9982625 

10.9969934 

10.9957279 

10.9944660 

10.9932076 

10.0021653 
10.0021  780 
10.0021907 
10.0022034 
10.0022162 
10.0022290 

11.0017006 

1 1 .0004405 
10.9991840 
10.9979313 
.  10.9966821 
10.9954366 

17 

16 

15 

14 

13 

12 

49 

9.0058053 

9.9977582 

9.0080471 

10.9919529 

10.0022418 

10.9941947 

11 

50 

9.0070436 

9*9977453 

9.0092984 

10.9907016 

IO.CC22547 

10.9929564 

10 

5i 

9.0082784 

9-9977323 

9.0105461 

10.9894539 

IC.CO22677 

10.991721 6 

9 

52 

9.00950  96 

9.9977194 

9.01 1 7903 

10.9882097 

IO.C022S06 

ic.9904904 

8 

n 

9.0107374 

9.9977064 

9. 01 303 10 

10.9S69690 

10.0022036 

10.9892626 

7 

54 

9.0119616 

9.9976933 

9.01426S2 

10.9857318 

IO.CO23067 

10.98S03  84 

6 

55 

9.0131823 

9.9976803 

9.0155021 

10.9844979 

IO.OO23I97 

10.9868177 

5 

56 

9.0143996 

9.9976672 

9.0167325 

10.9S32675 

10.0023328 

10.9856004 

4 

57 

9.0156135 

9.9976540 

9.0179594 

10.9820406 

10.0023460 

10.6843865 

3 

58 

9.0168239 

9.9976408 

9.0191S31 

10.9808169 

IO.CO23592 

10.9831761 

2* 

59 

9.0180309 

9.9 976276 

9.0204033 

10.9795967 

10.0023724 

10.9819691 

l 

60 

9.0192346 

9.9976143 

9.0216202 

10.9783798 

10.0023857* 

10.9807654 

•  0 

Z.  Co- Sine. 

Z.  Sine. 

Z.  Co -Tang. 

Z.  Tangent. 

Z.  Co- Secant. 

Z.  Secant. 

84  DEGREES. 


M  Jf.  Sine. 
—  1045285 
.1  1048178' 

2  IC5IC7O 

3  IC53963 

4  1056856 

5  1059748 

6  _l  062641 

T  1064533 

8  h:68j  25 

9  107131-3  ■ 

TO  1074210 
II  IC77IO2 
1 2_  jo 79994- 

13  1082885 

14  1085777 

.•15  1088669 

<16  1091560 

i7  1094462 
j?  1 09  73  4  3_ 
19'  IIC0234 

420  1103126 

21  IIC60I7 

22  1 I08908 

23  1111799 

24  1 1 14689 

25  III75S0 

26  1120471 

27  1123361 

28  II26252 

29  II29I42 

30  1 132032 


9944914 

99446-9 

9944303 

9943926  j 
9943688  1 

9943379  i 

9943069' 

9942759 

9942445 

9.942 1 30 

3941823 

?54\5'9_ 

994H94 

9940879 

59405-63 

9940246 

9939928 

99 39609 _ 

993928-7 

9938969 

993864? 

9938326 

9938003 

9937679 

9937384 

9937028 

9936702 

9936375 

9936047 

_99357i8 
A'.  47/zt?. 


T  a  b  l  e  of  Natural  and 

6  DEGREES.  - 

V.  V.  Co'Tang.:  A r.  Secant. 

I£5I0.^3-  95 143  64 5_  10055082 

l05  8983  94878149  *005539^ 

1056924  94614116  '  10055699 

[059S66  94351531  10056009 

106280s  9 40903 S4  10056320 

1065750  93S30 663  10056631 

ic6S692_  93572355  10056943 

1071634  j  93315450  10057256” 

1074576  93059936  10057570 

*077519  .92805802  10057885 

10^0462  925530.35  10058201 

1083405  92301627  10058518 

ro86j4S^  9205 1564^  10058835 

1089291  9180283^  10059 1 5*7 

1092234  9155543.6  10059472 

1094178  9130934^  10059792 

1098122  91064564  10060113 

noic-56  90S21074  10060435 

1104c 1 o  905  78867  j.00607 5  8 

H  c6o 4 4  ;  90 3  3 793  3  1 006 1  6"ST 

II09S99  ;  90098261  10061405 

U12S44  S9849843  10061730 

IH47S9  89622668  10062056 

1118734  89386726  10062383 

II21679  89152008  10062711 

i r 24625  88918504  10063040 

112757T  SS686'2o5  10063370 

I l 304 17  88455103  10063701 

II33463  S82251S6  10064032 

II36409  87996446  10064364 

1 1  -.9356  87768874  10064697 

_ A T.Cc-Tang.  X. T argent.  A7. Co-Secant, 

S3  D  E  G  R  E  E  S. 


[Ar.C 0- Secant. \ 

|  956<$7722_  ' 
|  954036S6 
j  95HH10 
j  94879984 

!  94620296 

i  94362033 
:  ,94105  I  84 
;  9 384973s 

i  9 35956S2 

;  93343006 

)  93091699 

92841749  . 

_  92593U5_  _ 
92345877 
92099934 
91-855305 
91611980 
j  9I359949 
91129200 
I  90S89725 
!  90651512 

!  90414553 

|  90173337 
|  89944354 
j  89711095 
89479051 
8924821 1 
S9018567 
8S790109 
SS562S28 
i  88336715 
»i  Ar.  Secant. 


______  Latitude  12  Deg.  co  Min.  North  Declination. 

iJij  iW  6  '*|4;  14 U  16  2.,  ««lgjo  2|gU|: 


b.  rn.  :•>{.  h.  m.  m.  b.  tn.  rn.  b.  rn. 

12.0  12.0  12.0  I2.C  12.0 

0*07}  I  00.6  I  OC.5  1  OO.4  2  00.2 
o._l_6;  3  0.13  3  0.10  300.7  300.4 
0.26  50.21  5  0.16  50.11  600.5 
0.38  70.31  70.24  80.16  8joo.8 
2ll7  1^0.46  II  0.35  IJL  0.24  IJ2  0.12 
1.2915  1.14  15  0.59  150.44  19  0.19 
2-38302.08  30  1.38130  T. 08  30  0.38 
5 -221464.36146  3.5047  3-03  47  2.16 


,  b.  rn.  rn.  b.  m.  m.  0.  m.  m.  h.  rn.  mAh.  rn  m.  b.  m.  m.  b 
12.0  12. c  I2.C  I2.c  12.0  I2-C  1 

00.0  100.1  200.3  20.05  2 oo«7  200.9  I" 
.  JOl°  .3,00-3  3QO-6  40.T0  40.14  _4o.i?  3C 
00.0  500.5  6 o.i  1  60.17  60.23  60.29  5  c 
co.o  Sjoo.S  9;0-l7  9  o-26  90.35  90.44  7  c 
.  00_1I  1?  j°-T3  1 2b- 25  1 2  0^37  12  0.49  2c  1 .09  1 2  1 
00.2  18.0.20  1 8*0.3 8  18  0.56  fS  1 .1 4  53  £07332 


Artificial  Sines,  Tangents,  and  Secants. 


L .  Sine. 
9.019234  6 
9.0204348 
9.0216318 
9.0228254 
9.0240157 
9.0252027 
9.0263865 
9.0275669" 
9.0287442 
9-0299182 
9.0310890 
9-0322567 

9-0334212 

9.0345825 

9.0357407 

9.0368958 

9.0380477 

9.0391966 

9.0403424 

9.0414852 

9.0426249 

9.0437617 

9.0448954 

9.0460261 
9.0471538 
9.04S27S6 
9  0494005 

9.0505194 

9.0516354 
[  9.0527485 
9.0538588 
I  L.  Co-Sine. 


|  Z.  Co- Sine. 

1  9-9976 1  4~3~ 
9.9976011 
9-9975877 
9-997  5743 
9.9975609 
9-9975475 
.9-9975340 

9-9975205 

9-9975069 

9-9974933 

9-9974797 

•  9-997466o 
9-9 97452j_ 
9.9974386 

9.9974248 

9.9974110 
9-9973971 
9-9973833 
9-9973693 
9-9973554 
9.99734I4 
9-99  73273 
9-9973132 
9-997299I 
9.997285° 
9-9972708 
9-9972566 
9-99 72423 

9-997228o 

9-9972137 
9.9971993 
Z.  47«e. 


6  D  E 
Z.  Tangent. 
9.0216202 
9.0228338 

9.0240441 

9.0252510 

9*0264548 

9-0276552 

9-0288524 

9-0300464 

9-0312373 

9.0324249 

9-0336093 

9.0347906 

9-0359688 

9-0371439 

9.0383159 

9-0394848 

9-0406506 

9-0418134 

9.0429731 

9.0441299 

♦9-0452836 

9.0464343 

9.0475821 
9.0487270 
9.0498689 
9 -057007  8 
9.0521439 
9.0532771 
9-0544074 
9-0555349 
9-0566505 
Z.  Co-Tang,  i 
S3  D  lT 


G  R  E  E  S, 
z.  cp-r^^g. 
1^-9783798" 
10.9771662 
IO,9759559 
10.9747490 
10-9735452 
10.9723448 
10.9711476 
10.9699536 
10.9687627 
•10.9675751 
10.9663907 
10.9652094 
10.9640312 
10.9628561 
10.9616841 
10.9605152 
10.9593494  | 
10.9581866  j 
10.9570269  | 
10.95  5  870 j  j 
10.9547164  ! 
10.9535657  • 
10.9524179  i 
10.9512730 
10.95013 1 1 
10.9489922 
10.9478561 
10.9467229 
10.9455926  ; 
10.9444651  1 

_L.Tar.gem.  | 

GREET" 


Z.  Secant. 
10.0023  8  5  £ 
10.0023989” 
10.0024123 
10.0024257 
10.0024391 
10.0024525 
j_o. 0024660 
10.0024795 
10.0024931 
10.0025067 
10.0025203 
10.0025340 

10.0025477 

10.0025614 
10.0025752 
10,0025890 
10.0026029 
10.0026167 
10.0026307 
10.0026446  ’ 
10.0026586. 
10.0026727 
T0.0026S6S 
10.0027009 
_  .10.0027150 
10.0027292 
10.0027434 
10*0027577 
10.0027720 
10.0027863 
ic.  0028007 
Z.  Co-Secant. 


Z.  Co-Secant. 
_i  0.9  80765  4 

10:9795652” 

10.97836S2 

10.9771746 

10.9759843 

10.9747973 

i°-9736ij5_ 

10.9724331 

10.9712558 

10.9700818 

10.96S91 10 
1 0-967743  3 
10.96657SS 

1 0.9654.77?" 

10.9642593 
10.9631042 
10.9619523 
10.9608034 
1 0.95965  76 
10‘958514S 
10-957375 1 
10.9562383 
10.9551046 
i°-9539739 
10.95 -28462 
10.9517214 

10.9505995 

10.9494806 

10.9483646 

10-94725 15 
2?.946i4i2 
Z.  Secant. 


|6.  OT. 

J  AT  12.0 

1  00.9 

2  0.2C 


_ Latitude  12  Deg.  00  Min.  South  Declination. 

UdL  JL  ^  2i  HlZ  T6~ZTsJ^T 

6.  »».  wz.  /1.  ?».!  ?w.  /j.  ?/z.  rn.  b.  rn.  m.  h.  m.  m.  b.  rn.  m.  b.  rnj.  rn  b.  rn.  m.  h.  rn ;n.h 

|T2.0  I2.0)  12.0'  12.0  12.0  '12.0  12.0  [2.0  12-7  l[ 

10.10  10.11;  2  9.1 3 1  20.15  2  -17  1  0.18  1 ,0.19  2  0.21  2  0.2- !  Jc 

J  °L2.?  i i  Ojl^  J :°zi9  _i!:-42!_3  045  j. 0.401  4l 

50.37  5o.42|  50.47.  50.52  6;0.5?|  5:1-03!  5  j  1.08;  Si.  16  8  id's'll 


5  1-09  II  1-2C11  1. 31I11  1.4212  1.52  12*2.06 


i-ioj  Si -1  Si  S;i.26j  8:1.34!  81.40!  81.5c 


17,2-04 17  2.2147  2.38,182.56118:3.14 20U  22  3^82? j? 

29  2.3429  4.03.29  4.323c  s. 02  40  e.?o  i  i  'I 


:2  J3  2.45fl  3:2.581] 


93 

A 

T  A 

B  L  E 

of  Natural  and 

6DE.GREES.  1 

M 

AT.  Sine.  jiV.  Co-Sine.\ 

AT.  TdHgewf. 

X.  Co-Tang. 

IT.  Secant . 

N.  Co- Secant. 

30 

1132032 

9935718 

1139356 

87768874 

10064697 

88336715 

30 

31 

32 

33 

34 

35 
-_36 

37 

3* 

39 

40 

-  42 

43 

44 

45 

46 

47 

48 

1134922 

1137812 

1 1 40702 
1143592 
1146482 
I14937I 
1152261 

1155151 

1 1 5  8040 

1 l 60929 

1 163S18 
1166707 
1169596 

1172485 

1175374 
IT  78263 
It8lI5I 
II84040 

9935388 

9935058 

9934727 

9934395 

9934062 

9933728 

9933393 

9933057. 

9932720 

9932383 

9932045 

9931706- 

99313^ 

9931025 

9930684 

9930342 

9929599 

9929655 

1142303 

1145250 

1148197 

1151144 

1154091  . 

1157039 

1159987 

1162935 

1165883 

1168831 

1171780 

1174729 

1177678 

1 1 80628 
1183578 
1186528 
1189478 
1192428 

8754246L. 

8731719.8 

87093077 

86870088 

86648223 

86427475 

86207833 

85989290 

85771S38. 

85555468 

85340172 

85i25943_ 

84912772 

84700651 

84489573 

84279531 

84070515 

83S62519 

10065031 

10065366 

10065702 

10066039 

IQ066377 

10066715 

10067054 

10067394 

10067735 

10068077 

1006.8420  - 

10068764 

10069108 

10069453 

10069799 

10070146 

10070494 

10070843 

88111761 

87887957 

87665295 

87443766 

87223361 

87004071 

86785889. 

86568805 

86352812. 

86137901 

85924065 

857ii295_ 

85499584 

85288923 

85079304 

84870721 

84663165 

84456629 

29 

28 

27 

26 

25 

24 

23 

22 

2 1 

20 

19* 

18 

17 

16 

15 

14 

13 

12 

49 

5C 

51 

52 

53 
-  54 

H86928. 

II89816 

II927C4 

H95593 

II98481 

1201368 

9929310 

9928964 

9928617 

9928270 

9927922 

9927573 

119.5378 

1198328 

1 201279. 
1204230 
1207181 
1210132 

83655536; 

83449557 

83244577- 

83040586 

82837579 

A2^5547_ 

10071193" 

IC071544 

10071896 

10072248 

10072601 

10072951 

84251105 
840465 86 
83843065 
83640534 
83438986 

83238415 

11 

10 

9 

8 

l 

55 

•56 

57 

58 

59 

60 

1204256" 

1207144 

1210031 

1212919 

1215806- 

1218693 

9927223 

9926872 

9926521 

9926169 

9925816 

9925462 

1213084 

1216036 

1218988 

1221940 

1224893 

1227846 

82434485 

82234384 

82035239 

81837041 

816397S6 

81443464 

IQO73310 

10073666 

10074023 

10074381 

10074740 

10075099 

83038812 
82840171 
82642485 
82445748 
82249952 
8205 5090, 

5 

4 

3 

2 

I 

0 

.V.  Co- Suit 

.  .AT.  Jims. 

T. Co-Tang 

AT.  Tangent. 

N.Co.Secant. 

IT.  Secant: 

M 

1  83  DEGREE  S.,  1 

Latitude  13  Deg.  00  Min. 

North  ‘Decimation. 

_l 

2 

d. 

4 

d. 

6 

d 

8 

d. 

10 

d. 

12 

d. 

H 

H d. 

16 

d. 

,8 

4. 

20 

d. 

22 

d. 

23i 

k.  m. 

m. 

0.  yn. 

7H. 

b.  rn. 

m. 

b.  m. 

m. 

h.  yn. 

yn. 

b.  yn. 

m 

h.  m. 

m. 

b.  m. 

m. 

b.  m. 

m. 

b.  yn. 

m. 

b.  m. 

< m . 

h.  m . 

lJA/,12.0 

12.0 

12.C 

12.0 

12.0 

12.0 

IT  S 

12.0 

12.C 

12.0 

12.0 

12.0 

12.0 

|  i  joc.S 

1 

00.7 

1 

co.6 

u 

°°*4 

2, 

co. 2 

2 

0 

0 

6 

I 

00.1 

1 

0 

p 

k: 

Y 

c5 

0 

200.6 

200.S 

1 

co.9 

j  2  ,0.17 

2 

3-U 

3 

0.11 

3 

do.8 

3 

00.5 

3 

00.2 

2 

00.2 

2 

OO.4 

4|oo.8 

.4J0.12 

40.16 

3 

0.19 

|  3  \a.29 

5 

0.24 

5 

0.19 

5 

0.14 

6 

qo*8 

6 

00.2 

3 

00.5 

4 

OO.  Q 

6|o,i5 

.6 

0.21 

60.27 

■4 

0.31 

4 

O.42 

7 

0.35 

7 

0.28 

g 

0.2c 

8 

0.12 

S 

00.4 

4 

cc.7 

5 

0.12 

SjO.20.10 

O.30 

100.4c 

7 

0.47 

5 

I.03 

li 

0.52 

11 

0.41 

11 

0.30 

12 

c.18 

12 

oc.6 

5 

00.9 

10 

0.19 

13I0.32.14 

O.46 

15:1.01 

12 

I-I3 

1-3<5il7 

1*9*7 

1.02 

17 

0.45 

17 

0.28 

0.1 1 

6 

0.11 

12 

C.23 

28 

0.51130 

1.2.1 

31 

1.52 

30 

2. .22 

7  |2  45i27 

2.18  28 

1.5c 

28 

1-22 

28 

0-54 

28, 

0.26 

7 

0.35 

^.5*21 

4P 

4-4I40 

4-oi 

40 

3.21 

40 

2.4  r 

40 

2.01 

' 

i 

99 


Artificial  Sines,  Tangents,  and  Secants. 


6  DEGREES. 


M 

Z.  Sine. 

L.  Co- Sine. 

: 

Z.  Tangent. 

Z.  CV7\i»?. 

Z.  Secant. 

L.  Co- Sec  ant. 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
-50 
5-1 

52 

53 

54 

9.0538588 

9.0549661 

9.0560706 

9.0571723 

9.0582711 

9.0593672 

9.0604604 

9.0615509“ 

9.0626386 

9.0637235 

9.0648057 

9.0658852 

9.0669619 

9.0680360 

9.0691074 

9.0701761 

9.07 1 2421 

9.0723055 

9.0733663 

9.0744244 

9.0754799 

j  9.0765329 
9.0775832 
9.0786310 
9.0796762 

9.9971993 

9*9971849 

9.9971704 

9*9971559 

9.9971414 

9.9971268 

9.9971122 

9.9970976 

9.9970829 

9.9970682 

9.9970535 

9-9970387 

9.9970239 

9*9970090 

9*996994i 

9.9969792 

9.9969642 

9.9969492 

9.9969342 

9.9969191 

9.9969040 

9.9968888 

9.9968736 

9*9968584 

9*9968431 

9.0566595 

9*0577813. 

9.0589002 

9.0600164 

9*6611297 

9-0622403 

9-0633482 

9.0644533 

9.0655556 

9.0666553 

9-0677522 

9.0688465 

9.0699381 

9*0710270 

9.0721133 

9.0731969 

9*0742779 

9*0753563 

9.0764321 

9.0775053 

9-0785760 

9*0796441 

9.0807096 
9.0817726 
9-0828331 
9-0S3S91 1 
9.0849466 
9.0859996 
9-0870501 
9-0880981 
9.0891438 

10^9433405 

10.9422187 

10^9410998 

10.9399836 

10.9388703 

10.9377597 

ic.9366518 

10*9355467 

'10-9344444 

10.9333447 

10.9322478 

10.9311535 

10.9300619 

10.9289730 

10,9278867 

10.926S031 

10.9257221 

10.9246437 

10.-9235679 

10.9224947 

10.9214240 

10.9203559 

-10.9192904  j 

10.9182274 

10*9177669 

10.0028097. 

10.0028751 

10.0028296 

10.0028441 

10.002S586 

10.0028732 

10.0028878 

10.0029024 

10.0029171 

10.0029318 

10.0029465 

T O.OO296 1  3 
10.002976l 

I  O.O0299 1 0 
IO.OO3C1O59 
10.0030203 
IO.OO30358 
IO.O630508 
IO.CO30658 
IO.OO30S09 
IO.OO30960 
IO.OO31 11  2 
TO.OO31264 
IO.CO31416 
IO.OO31569 

_i 0^94614. 1 2 
10.9450339 
10.9439294 
10.9428377 
10.9417289 
IO-.9406328 
10.9395496 
10.9384491 
10.9373614 
10.9362765 
ic.9351943 

10.9341148 

10.9330381 

10.9319640 

10.9308926 

10.9298239 

10.9287579 

10.9276945 

10.9266337 

10.9255756" 

10.9245201 

10.923-4671 

1 0.92241 68 
10.9213690 
10.9203238 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

JJL 

17 

16 

w 

13 

I? 

II 

10 

9 

8 

7 

6 

55 

56 

57 

58 

59 

60 

9.08071 89 
9-0817590 
9.0827 966 
9.0838317 
9.0848643 

1  9.0858945 

1  Z.  Co-Sine. 

9*9968278 

9*9968125 

9.9967971 

9*9967817 

9.9967662 

9*9967507^ 

Z.  Jiae. 

10.9161089 
10.9150534 
10.9140004 
10.9129499 
10*9119019 
10.9108562  | 

IO.0031722 

IO.OO3 1  S75 
IO.CO32029 
10.00321  83 
IO.OO32338 
_IQjoo3_2493 

10.9192811 

10.9182410 

10.9172034 

10.91617583 

10.9151357 

10.91-4105-5 

Z.  Secant. 

;  5 

I  4 

8 

2 

I 

O 

L.  Co-Tang.  1  Z.  Tangent. 

Z.  Co-Secant. 

M  . 

83  DEGREES. 


A  Table  of  Natural  and 


|  ..  _ 7  D  E  GRHES.  - - 

^Tmgm.  TTgTml \  i uSmwSS - 

— ~ — — - 6—f~-  -^2214^2  1227846  Si 443464  10075099  |  82055090  ~6o' 

2  !m1i6S  592,107  t23°799  S1248071  ■'»75459"iTi86iT57 

3  lm«  oo?f 21  I233752  S1053599  10075820  S166S145  ,8 

3  1227355  99-4394  I236705  80360042  10076182  SiA76n8  r 

«ex 

fat  111  ss«f  ■isss-issl-l 

9  I2«6«  2!I47+  Z"9”56  IOO78CO5  S0529C62  52 

'u  latol^-  99215??  1007S740  Soi?6450  $ 

44  9??°71  1266249  7S973396  10079S50  7960^0“  77- 

;l!  Si  IS  I  III  IS  IS? 

P-  I$IL  Jgllfi  IIS  I 

-  a  1S"~ 

S  IS  111  .ite  »  s&  I 

IXrl  «  »  ! 

25  290S41  9916337  1301731  76820769-  ""10084370""  77468001 

|  «  a  «  «  SI  S  - 

i  ;?S  SS  @u  icoi,^  $53047  is 

ZUfcafelHg- - 

- — - _ _ _ _ _ 8  2  DEGREES. _ 


Artificial  Sines,  Tangents,  and  Seca 


Z.  J/tfg.  I 
9.08^8945" 
9.0S69221 
9.0879475 
9. oS 89 700 
9.0899903 
9.0910082 
9.0920237 
9.0930367 

9.0940474 

9-0950556 
I  9.0960615 
j  9.0970651 
I  9.0980662 
9.0990657” 

'  9.1000616 
9.1010558 
;  9.1020477 
9.1030373 
9.1040246 
9.105009  6 
!  9*1059924 

1  9.1069729 

9*1079512 

I  9.1089272 
9.1099010 
9.1108726 
9.11184.20 
9.112S092 
9. 1137742 
9-1147370 

9.1156977^- 
Z.  Co-Sine. 


9.9967507 

9.9967352 

9.9967196  | 

9.9967040 

9.9966884 

9.9966727 

9.9966570 

9.9966412 

9.9966254 

9.9966096 
9.9965937- 
9.9965778 
_?j9?65629_ 
9.996  5459 
9.9965299 
9.9965138 
9.9964977 
9.9964816 
9.9964655 
9.9964493 
9.9964330 
9.9964167 
9.9964004 
9.9963841 
9.9963677 

9.9963513 

9.9963348 
9.9963183 
9.9963018 
9.9962852 
9.9962686 
Z.  Sine. 


■  7  D  £ 

Z.  Tangent. 
9.0891438" 
9.0901869 
9.0912277 
9.0922660 
9.0933020 
9.0943355 

9.095  3669 

9.0963955 

9.C9742I9 

9.09S4460 

9.099467S 

9.1004872 

9.I015044 

9.I02519T 

9.1035317 

9.1045420 

9.1055500 

9.1065557 

9jJ  o7j5_9i_ 

9.1085604 
9.1095594 
9.1 105562 
9.1115508 
9.1125431 
9-iI3533! 
9*1145213 
9.1155072 
9.1164909 
9.1174724 
9.1184518 
9.1194291 

Z.  Co-Tung, 
~  82  D  E 


grees. 

Z.  Co-Tung. 

10.9108562 

10.9098131" 

10.9087723 

ic. 9077 3 40 

10.9066980 

10.5056645 

10.9046333 

10.9036045 

10.9025781 

10.9015540 

10.9005322 

10.899512S 

_  10.8984956 
10.8974S0G 
10.8964683 
10.S9545S0 
10.8944500 
I0.S934443 

.  10*^924409 
10.8914396^ 
10.89041-6 
IC.  389443 8 
10.8884492 
10.S874569 
1 0.8S64667 
10.SS547S7” 

ic.8844928 
10.8835091 
10.882527  6 
10.8815482 
10.SS05709 
Z.  T urgent. 

G  R  EES. 


10.0032493 
10.0032648 
10.0032804 
10.0032960 
10.0033116 
10.0033273 
10.0033430 
10.0033588 
10.0033746 
10.0033904 
10.0034063 
10.0034222 
1  10.00343  Si 
;  10.0034541 
•  10.003470! 
10.00348(62  j 
IO.OO35023  J 
10.003  5 1 S4 
10.0035345 
10.0035507 
10.0035670 
10.0035  S3  3 
10.0035996 
10.0036159 
10.0036323 
10.0036487 
10.0036652 
10.0036817 
10.0036982 
10.0037148 
10.0037314 
Z.  Co-Secant. 


10.9141055  60 

10.9130779 
10.9120527  58 

10.9110300  57 

10.9100097  56 

10.90S9918  <55 

10.9079763  54 

10.9069633  53 

10.9059526  52 

10.9049444  5I 
10.9039385  50 

10.9029349  49 

10.9019338  48 

10.9009349  47 

10.89993S4  46  ■ 

10.8989442  45 

10.8979523  44 

10.8969627  43 

10.8959754  42 

10.8940904  j.!., 

10.8940076'  40 
10.8930271  39 

10.8920488  38- 

10.8910728  37 

_lo_.  89009  90  36 

10.8891274  35 

10.S8S15S0  34 

10.8871908  33 

10.8862258  32 

10.8852630  31  , 

10.8843023  ' 30 
L.  Secant.  M~ 


_ _ Latitude  14  Deg.  00  Min. 

0  2.  d.  4  d. I  6  d.  8  d.\  10  \  d.  12 

b.  m.  m  h.  m.  m.  b  m.  m}b.  m-  m.  b.  m  m.b.  m.  /«.  h  m. 

12.0  12.0  12.C  12.0  12.C  I12.0  12.0 

0.11  i.c.12  10.13  20.15  20.17  20.19  10.20 

°“23  _ip^6  _3  2:29  J3PJ2  _4  0.36  J.040  j  0.43 

0.37  5,0*42  50.47  5)0.52  5  0.57  6  Ho 3  <>  FoS 

0.54  yi.oi  S1.09  S4.17  8  1.25  81.33  81.41 

1 .20 1 1 1 .3 1  n1.42n1.53  11  2.0411*2.15  12  2.27 
2.01  161.13  J7  1-94  l7[l*5!  l7  -*o8  17  3  .2-'  21  0.4c  ■ 
3 .22  26  3 .48  26  4. 1 4  -7I4.41  -7  5  *°S  —7:5  *35  I 


*  22 

.  b.  m.  m.  b.  m. 
12.  12.0 

ijo.29  I  0.30 
ill  .01  1.04 


102 


A  T  able  of  Natural  and 


7  D  E 

G  R  E  E  -S. 

-M  | 

iV.  Sine. 

AT.  Co-Sine. 

V.  Tangent. 

V.  Co'Tang. 

Ar,  Secant. 

tf. Co-Secant.  |.  | 

30  | 

1305262 

9914449 

1316525 

71917141 

10086290 

76612976  | 

30 

1308146 

9914069 

£319484 

75787! 79 

10086677 

76444075 

29 

32 

1311030 

9913688 

1322444 

75617567 

10087065 

76275923 

28 

33 

1313913 

9913306 

1 325404 

75448699 

1:0087453 

76108516 

27 

34 

1316797 

9912923 

1328364 

75280571 

10037842 

75941S49 

26 

35 

1 3 19681 

9912139 

1331324 

75113178 

10088232 

71771916 

25 

36 

1322564 

99I2I55 

1334285 

74946514 

•10088623 

75610713 

24 

37 

J 321447 

9911770 

[337246 

74780576 

10089015 

75446236 

23 

3  3 

1 128330 

9911334 

I 340207 

74611317 

10089408 

75282478 

2> 

39 

1331213 

9910997 

1343168 

74450855 

10089802 

71-U9437 

21 

40 

I334096 

9910609 

1346129 

74287064 

10090197 

74957106 

20 

4i 

1336979 

9910221 

1349091 

74123978 

10090592 

74797482 

19 

42 

I339862 

9909832 

1352053 

73961591 

10090988 

74634560 

18 

43 

1342744 

9909442 

1311015 

73799909 

10091385 

74474335 

17 

44 

1341627 

9909051 

1317977 

73638916 

10091783 

74314803 

l6 

41 

1348509 

990S659 

1360940 

73478610 

10092182 

74115959 

11 

46 

1311392 

9908266 

1363903 

•73318989 

10092582 

73997798 

14 

47 

I354274 

9907S72 

1366866 

73160047 

10092983 

73840318 

13 

4% 

_J317_I_16_ 

99o_7_478_ 

1369829 

73001780 

10093385 

73683512 

12 

49 

I360038 

9907083 

1372793 

728441 S4 

10093788 

73127377 

11 

lo 

I 362919 

9906687 

1371717 

72687255 

10094192 

73371909 

10  • 

51 

1365801 

9906290 

1378721 

72530987 

10094596 

73217102 

9 

12 

136S683 

9905892 

1381685 

72 37537s 

10095001 

•73062954 

8 

13 

I371164 

9905493 

1384650 

72220422 

10095407 

72909460 

7 

14 

1374441 

.9901094 

1387615 

72066116 

10095814 

72756616 

6 

11 

1377327 

9904694' 

[390580 

”^1912416 

10096222 

72604417 

5 

16 

1380208 

99  4293 

1393141 

71719437 

10096631 

72452859 

4 

17 

I383089 

9903891 

1396110 

71607056 

10097041 

72301940 

3 

18 

1385970 

9903488 

l 399476 

71455308 

10097452 

72151653 

2 

19 

1 388850 

9903084 

I302442 

71304190 

10097864 

72001996 

1 

60 

139173 1 

9902680 

_I_3C54o8_ 

71 113697_ 

10098276 

71852965 

0 

V.  Co-Sine. 

,  Ar.  Jw* 

\\T. Co-Tang 

.  N. Tangent. 

N.Co-Secant. 

A7.  Secant. 

i  m 

82  DEGREE 

S. 

Latitude  i  5  Deg.  co  Min.  North  Declination. 


2 

4- 

d. 

6 

d. 

"8" 

d. 

IO 

d.  j  1.2 

d. 

14 

d. 

16 

d. 

l8 

d. 

20 

d. 

22 

d. 

23: 

b.  m. 

nu\b.  m. 

m. 

b.  rn. 

>n. 

h.  m. 

HI. 

h.  rn. 

mob.  rn. 

tn. 

b.  m 

rn. 

h.  m. 

m. 

h.  rn. 

01. 

b.  m 

>n. 

b.  m. 

rn. 

h.  m. 

i  N 

I2.c 

12.0 

12.0 

12.0 

12.0 

|l2.C 

N-  S 

I2.c 

12.0 

I2.C 

12. C 

I2.C 

12.0 

1 

0.10 

1! 

00.0 

1 

00.8 

0 

00.6 

2 

00.4 

3  00. 1 

I 

00. 1 

1 

00.2 

2 

OO.4 

2 

co. 6 

1 

00.7 

2 

0.21 

3b. I S 

3 

2.11 

3 

0.12 

4 

oo.S 

6  00.2 

0 

OO.3 

3 

00.6 

3 

OO.9 

3 

0.12 

3 

0.15 

3 

0.34 

1: 

0.29 

"l 

0.24 

0.19 

6 

0.13 

10  00.3 

3 

S? 

004 

4 

00.8 

6 

0.14 

6 

0.2c 

1 

0.21 

4 

0.50  7 

0.43 

7 

O.36 

8 

0.25 

C 

0.20 

15.00.5 

4 

:*• 

00-5 

b 

0.1 3 

9 

0.22 

9 

0.31 

7 

0.38 

1 

1.13,10 

1 .03 

11 

^■2 

11 

04I 

I  1 

0.30 

29' 0. 1 1 

1 

oo.S 

H 

0.19 

14 

043 

14 

0.47 

12 

0.19 

6 

1.43 

14 

1.29 

,h! 

1*11 

1 

14 

I  .Ol 

14 

o.47| 

30.0.17 

6 

^15 

rn 

1 

0.28 

28 

O.56 

28 

1^24 

26 

1.50 

7 

3.0425 

2*39 

I21 

•2.14 

25 

I.49 

21 

1.24 

47  0.37 

7 

0.11 

H 

1. 09 

V£ 

1-27 

* 

4-14 

I 

I33 

4.21 

3.4S 

33 

3.15 

1 12  2.03 

1 

8 

| _ 

Artificial  Sines,  Tangents,  and  Secants. 

10 

ill 

7  DEGREES. 

M 

j C.  Sine. 

L.  Co-Sine. 

L.  Tangent. 

L.  Co-Tang. 

L.  Secant. 

2.  Co-Secant. 

9.1156977 

9.9962686 

9.1194291 

10.8805709. 

10.0037314 

10.8843023 

30 

9.1166562 

9.9962519 

9.1204043 

10.8795957 

10.0037481 

10.8833438 

29 

9.1176125 

9.9962352 

9.1213773 

10.8786227 

10.0037648 

10.8S23875 

23 

9.1185667 

9.9962185 

9.1223482 

10.8776518 

10.0037815 

10.8814333 

27 

9.1195188 

g.9962017 

9'1233I7I 

10.8766829 

10.0037983 

10.8804812 

26 

9.1204688 

9.9961849 

9.1242839. 

10.8757161 

10.0038151 

10.8795312 

21 

9.1214167 

9.9961681 

9.12524S6 

10.8747514 

10.0038319 

10.8785833 

24 

9.1223624 

9.9961512 

9.1262112 

10.8737888 

10.003S488 

10.8776376 

23 

38 

9.1233061 

9.9961343 

9.1271718 

10.8728282 

10.0038657 

10.8766939 

22 

39 

9.1242477 

9.9961 174 

9.1281303 

IO.S718697 

10.0038826 

10.8757523 

21 

4° 

9.1251872 

9.9961004 

9.1290868 

10.8709132 

10.0038996 

10.8748128 

20 

41 

9.1261246 

9.9960834 

9*1300413 

I0.86995S7 

10.0039166 

10.S73S754 

19 

42 

9.1270600 

9.9960663 

9.1309937 

10.8690063 

10.0039337 

10.8729490 

l8 

43 

9.1279934 

9.9960492 

9.1319442 

10.86S0558 

10.0039508 

10.8720066 

17 

44 

9.1289247 

9,9960321 

9.1328926 

10.8671074 

10.0039697 

10.8710753 

l6 

41 

9.1298539- 

9.9960149 

9.1338391 

10.8661609 

10.0039S51 

10.8701461 

n 

46 

9.1307812 

9*9919977 

9.134783I 

10.8652165 

10.0040023 

10.8692188 

14 

47 

9.1317064 

9.9959804 

9.1357260 

10.8642740 

10.0040196 

10.8682936 

13 

48 

9.1326297 

1  9.9959631 

9.1366665 

10.8633335 

10.0040369 

10.S673703 

12 

49 

'9.1335509 

9.9959418 

9.1776051 

10.8623949 

10.0040542 

10.8664491 

II 

10 

9.1344702 

9.9959284 

9.1385417 

10.8614583 

10.0040716 

10.865529S 

IO 

51 

9.1353875 

9-9919IH 

9.1394764 

10.8605236 

10.0040889 

10.8646125 

9  ■ 

52 

:  9.1363028 

9.9958936 

9.1404092 

10.8595908 

10.0041064 

10.8636972 

8 

53 

9.1372161 

9.9958761 

9.1413400 

10.8586600 

10.0041239 

10.8627S39 

7  . 

54 

9.9958586 

9.1422689 

10*8l_773l_L 

10.0041414 

10.8618725 

6 

*  55 

9*I39037° 

9.9958411 

9.1431919 

10.8568041 

10.0041589 

10.8609630 

1 

56 

9.1399441 

9.9958235 

9.1441210 

10.8558790 

10.0041765 

10.8600555 

4; 

17 

9.1408501 

9.9958059 

9.1410442 

10.8549558 

1 0.004 1 94 1 

10.8591499 

3 

18 

9.1417537 

9.9957882 

9.1459655 

10.8540345 

10.0042118 

10.8582463 

2 

19 

9.1426555 

9.9957705 

9.1468850 

10.8531150 

10.0042295 

10.8573445 

1 

60 

9*1431113 

9.9957128 

9_.jl47^o25_ 

10.8521975 

10.0042472 

10.8564447 

0 

Z.  Co-Sine. 

X.  Sine. 

Z.  Co-Tang. 

1  L.  Tangent. 

1  1  L.  Co- Secant. 

Z.  Secant. 

M 

1  82  D  E  G.R  E.E  S..  1 

Latitude  1  5  Deg.  00  Min.  South  1 Declination . 


0 

d. 

2 

d. 

4 

1 

6 

d. 

8 

1 

10  j 

d. 

12 

:  \ 

'£* 

1 6 1 

di. 

I  9 

2 

20  j 

d. 

22 

d. 

h.  m. 

m 

b.  in. 

m. 

b.  rn. 

m. 

b.  m. 

in. 

b.  m 

m.b. 

b.  rn. 

rn 

b.  r,i\ 

rn. 

b.  m. 

rn. 

h.mr 

rn. 

h.  rn. 

in. 

h.  m. 

S  N 

12.0 

12.0 

12.0 

12.0 

12.C 

jl  2*-‘ 

12.0 

1  :• . 

12.0 

12.0 

12.0 

12.0 

12.0 

1 

c.12 

l 

0.13 

1 

0.14 

2 

0.16 

2 

0.18 

20.20 

1 

0.21 

1 

20.24 

20.26 

2 

0.2S 

2 

0.30 

1 

0.31 

2 

0.24 

3 

O.27 

■  3 

0.30 

3 

o*33 

J 

0.36 

4O.4O 

D 

C.43 

40.50 

40.14 

4 

0.58 

3 

1. 01 

J. 

1.04 

3 

0.39 

1 

0.44 

1 

0.49 

< 

0.54 

1 

0.59 

6 

1 .01 

$ 

1 .10 

1|l*i' 

6 

1.2  I 

6  1.2-7 

6 

i*33 

6 

1.39 

4 

1.43 

4 

0.58 

7 

1.05 

7 

1.12 

8 

1.20 

8 

1.28 

8 

1.36 

•8 

1*44 

8 

IS. 

8 

2.00 

9 

2.00 

9 

2.18 

9 

2.27 

7 

2*3'4 

1  ' 

1*25 

13 

1-37 

13 

Mo 

lii 

12.03 

13 

•2.16 

13.2.29 

10 

2*39  10, 249 

11 

3.OO 

3*ii 

11 

3*22 

11 

_9 

3.48 

6 

2.08 

16 

2.24 

16 

2.4c 

19 

2.56 

16 

3TT2 

17 

3.29 

2C 

3,49.20 

4.C0 

21 

4*30 

21 

4*11 

21 

1*12 

28 

5.40 

7 

3.30 

21 

3  *,11 

21 

3.2c 

25 

341 

25 

4*lc 

26 

5.36 

\NE\6. 00 

! 

1 

_ o_  1 39 1 73 1 

1  1594612 

2  1397492 

3  1400372 

4  1403252 

5  HC6132 
_ 6_  1409012 

7  1411592 

8  1414772 

9  1417651 

10  1420531 

11  1 423410 

12  1426289 

13  1429168 

14  1432047 

15  J434926 

16  1437805 

17  1440684 

18  1443562 

19  1446440 

20  1449319 

21  1452197 

22  1455075 

23  H57953 

24  1460830 

25  1463708 

26  1466585 

27  1469463 

28  1472340 

29  1475217 

30  1478094 

V.  Co-Sine . 


N.  Co-Sine,  ~ 
9902680 
9902275" 
9901869 
9901462 
9901054 
9900645 
9900236 
9899826' 
9899415 
9899003 
9898590 
9898176 
9897762 

9897347 

9896931 

9896514 

9896096 

9895677 

9895257 

9894837 

9894416 

9893994 

9893571 

9893147 

-9892723 
9892298 
9891872 
989I44S 
9891017 
9  ■' 9  05  88- 
9890158 
jv. 


ABLE  0/  TV* 

8  DEGREE  S. 

AT.  Tangent.  AT.  Co-Tung. " 
! T 405408"  7^153697^ 
1408374  71003826 

1411341  70854573 

1414308  70705934 

1417275  70557905 
1420243  70410482 
1 42321  70263662 
1426179  70117441 

1429147  69971806 

1432115  69826781 

1435084  69682335 

1438053  69538473 

1441022  _6y 395 192 
U4399I  69352409* 

1446961  69110359 

l 44993 1'  6S968799 
I 452901  68S27807 

1455871  68687378 

1458842  68547508 

1461813  6S40S196 

14647 84  68269437 

1 46775 5  68131227 

1470727  67993565 

1473699  67856446 

1476671  ^7719867 

I479644  675  S3 8 26 


0/  Natural  and 


!  <574+S3i9 

1485550  673I334I 

I488565  67I7S89I 

1491  •-3  6  67044966 

1494510  66911562 

_ -v-64-73;5g.'7vr>  Tangent, 

Si  D  _e‘g  r  e  e~s7 


■AT.  Secant. 
10098276" 
10098689 
1 0099 1 03 
10099518 
1 0099934 
1010035 1 
j  10100769 
j  icioiiBET 
i  10101607 
!  10102027 
]  10102448 
!  10102870 
10103293 
10103717 
10104142 
1010456S 
•  10104995 
10105423 
10105851 
10106280 
10106710 
10107141 
IOIO7573 
I 01 08006 
J.0108440 
10108875* 
10109311 
10109747 
10110184 
10110622  j 
ion  1061 
■N.Co.Secantd 


N.CO'  Secant. 
71852965' 
71704556  ! 
71556764  I 
71409587 
71263019 
71117058 
_7297i7£o 

70826941 

70682777 

70539205 

70396220 

70253820 

70112001 

69970760 

69830092 

69689994 

69550464 

69411496 

.692730S9 

69135239 

68997942 

68861195 

6872499, 

68589333 

68454222 

68319642" 

^185597 

68052032 

67919095 
677S6632 
67654691 
M  Secant. 


Artificial  Sines,  Tangents,  and  Secants. 


o  9-H35553 

1  9-1444532 

2  H53493 

3  9-1462435 

4  9-i47i35^ 

5  9.1480262 

6  9.1489148 

7  9-149801*5* 

8  9.1506864 

9  9-1515694 

10  9.1524507 

11  9-1533301 

12  9.1542076 

13  9.1550834 

14  9-1559574 

15  9.1568296 

16  9.1577000 

17  9.15856S6 
,_iJL  9-1594354 

19  9.1603005 

20  9.1611639 

21  9.1620254 

22  9.1628853 

23  9.1637434 

24  9.1645998 

25  9.1654544 

26  9.1663074 

27  9.1671586 

28  9.1680081 

29  9.1688559 

30  9.1697021 
L.  Co-Sine. 


§  D  E 

G  R  l£  E  S. 

L.  Co- Sine. 

L.  Tangent. 

L.  Co-Tang. 

9-9957528 

9.1478025 

10.8521975“ 

9-9957350 

9.14S7182 

IO.S512818 

9-9957I72 

9.1496321 

10.8503679 

9.9956993 

9.1505441 

10.8494559 

9.9956815 

9-l5r4543 

10.8485457 

9.9956635 

9.1523627 

10.8476373 

9.9956456 

9.1532692 

10.8467308 

9-995627  6 

9.1-54I739 

10.8458261 

0.9956095 

9.1550769 

10.8449231 

9*9955915 

9-i5597So 

10.8440220 

9-9955734 

9-1568773 

10.8431227 

9-9955552 

9-I577748 

10.8422252 

9-9955370 

9.1 586706 

10.841  3294 

9-9955I88 

9-1595646 

10.S404354 

9-9955005 

9-1604569 

10.S395431 

9-9 954822 

9.1613473 

10.8386527  J 

9.9954639 

9.1622361 

10.8377639 

9-9954455 

9-1631231 

10.8368769  ' 

9-9954272 

9.1640083 

10.8359917  ; 

9.9954087 

9.164S919 

10.8351081  J 

9-9953902 

9.1657737 

10.8342263  j 

9-99537I7 

9.1666538 

•10.8333462 

9-9953531 

9.1675322 

IO.832467S 

9-9953345 

9.1684089 

10.S315911 

9-9953159 

9.1692839 

10.8307161 

9-9952972 

9-1701572 

10.S29S42S 

9-9952785 

9.1710289 

I0.82S9711 

9.9952597 

9.1718989 

10.8281011 

9-99524C9 

: 

9-1727672 

10.8-272328 

9.9952221 

9.T736338 

10.8263662 

9.9952033 

9-I74498S 

10.8255012 

1  L.  Sine. 

L.  Co-Tang,  j 

L.T argent. 

_ L.  Secant. 

10.0042472^ 
10.0042650 
10.0042828 
10.0043007 
10.0043  185 
.10.0043365 
_ij^£°43544_ 
10.0043724 
10.0043905 
10.0044085 
10.00442  66 
10.0044448 
10.0044630 
10.0044812 
10.0044995 
10.0045178 
10.0045361 
10.0045545 
10.0045729 
10.004591 3 
10.0046098 
10.0046283 
10.0046469 
10.0046655 
_l  0.0046841 
1 0.004702  S 
10.0047215 
10.0047403 
10.0047591 
10.0047779 
10.0047967 
L.  Co-Secant. 


L.  Cd-Secant.  j 

10.S564447  60 

10.8555468"  ~W~ 
IO.S546507  58 

10.8537565  57 

ic.8528642  56 

10.85 19738  55 

10.8510852  54 

10.8501985"  53 
10.8493136  52 

10.8484306  51 

10.8475493  jo 
10.8465699  49  ‘ 

10.8457924^  48 
10.8449166  4? 

10.844042  6  46 

10.8431704  45 

10.8423000  4  4 

10.8414314  43 

10.8405646  42 

10.8396995  4i  : 
10.8388361  4o 
10.8379745  39  ; 

10.837^4.7  38 

10.8362566  37  ‘ 

10.8354002  j6 
10.8345456  35 

10.S336926  34 

10.8328414  31 

10.8319919  32 

10.8311441  31 

10.8302979  3°  . 

L.  Secant,  j  M 


_  Latitude  16  Deg.  00  Min.  South  Declination . 

ijl  ii_i_  XiXTIZ  X  ? XXXjZTi+X XXXXXZXX 

Jfe.  m.  m  b.  m.  m.  h.  m.  m.  b.  twj  m.  b.  m.  in.  b.  m.  m.  b.  m.  m..b.  m.  m  b.  in.  m.b.  m.\ rt.'b.  m.  mlbtmW  in.  I. 
J  Ml  2.0  12.0  12.0  12.c|  I2.C  12.0  12.0  [l2.0  12.0  |l2.C  12.0  |l2.o|  I 

1  C.I3  10.14  10.15  TO.l6  20.lS  2  0.20  10.21  I  IO.22!  20.24  20.26  20.28  -2lc.30  s 

2  P‘26  J  X??  J.o-32  3  Q-35  3  J-3^  4  0.42  0.4s  3X48:  3  0.51  _4p^  40.59  4]  1.03!  ] 

3  0.42  50.47  50.52  50.57  5  1-02  5:1.07  5;i.i2j  51-17!  61.23  <5,1*29  6il-35  "^.1 .41  l 

4  1.02  71.09  71.16  71.23  81.31  84.39  8,1.47,  Sjl.55!  82.03  9,2. 12  9>2.2I  92.30  J 

5  1.30  IOl.40ni.5T  n  2.02  112.13  IT  2.24  12'2. 36  I2*2.4S  12  j.QC  12  3.12  l_3;3.25  15)3.40  : 

6  2.15  15  2.30162.46:163.02163. 1  S|t6  3.34  I9I3-53  20)4. 1320  4^33  20475*3  2o|5^i3  27^  40""" 

7  |3-37  23  4.00244.24:244.48245.12-245.36  It  I  ' 


106  A  T 

A  B  L 

e  of  Natural  and 

8  D  E 

G  REE 

S. 

M  |  AS  Jwc*.  /AS  Co- Sine  A 

V.  Tangent, 

V,  Co'Tang. 

AS  Secant.  \N.Co-Secant.\  ' 

i  3°  ;  147^94  9^901 5 S 

! 

14945  ro 

6691 1562 

loiiic6i  1^67654691 

30 

j  31  !  I 43097 i  9 >89728 

1497484 

6677:677 

10111501  67523268 

2  9 

1500458 

66646307 

101 1 1942  67392360 

28 

!  33  j  *4^724  9^8865 

1 50 3433 

66514449 

10112384  67261965 

27 

s  34  !  1489601  9888432 

l 506408 

66383100 

10112827  •  67132079 

26 

j .  r.  i  1492477  988799s 

1509383 

66252258 

101 1 327 1  j  67002699 

2<> 

J.teJ:j.t¥‘LL  9 J 17763 

1512358 

66121910 

10113715  66S73S22 

24 

37  :  1498230  98  .712S  j 

I  5 15 3  33 

6599208c 

10114160  -  66745446' 

23 

38  1  I  *001  I  06  9  bb 669  2  | 

15  18:- 9 

65862739 

loi 14606  66617568 

22 

39  :  I'-C;9Si  9886255  ! 

1521205 

65733892 

10115053  .  66490184 

21 

40  j  1500857  9SS5S17  | 

1524261 

65605538 

10: £5501  .  66363293 

20 

41  I  ISC9788  9885378  1 

152723b 

65T77672 

10115950  |  66236S90 

10 

42  i  151260b  1  9 -'>’•14938 

1450215 

65350293 

10116400  •  66110973 

I  ft 

43  1515484  98S449S 

1553192 

65223396 

10116851  i  6598552.0 

17 

•44  1518359  9884057 

1556189  i 

65096981 

IOII7303  -  65S605S7 

16 

45  is  21234  9-S3615 

1539147 

64971043 

IOII7756  I  65736112 

15 

46  1524109  98^-31 72 

1542125 

64845581 

IOI1S209  :  65612113 

10. 

5  47  I526984  9882728 

1545103 

64720591 

IOI18663  ^5488585 

13 

\  ,‘M  1529858  98b22:>3 

;  I54So32 

64596070 

IOII9118  !  65365528 

12 

|  49  1532733  9881838 

1551061 

64472017 

IOII9574  j  65242938  ' 

II 

;  50  1534607  9881:92 

1554040 

64348428 

I Ol 2003 I  !  65120812 

IO 

:  ; I  1538482  9880945 

1557019 

64225301 

10120489  !  64999148 

9 

I  52  1541356  9880^97 

1559998 

64102633 

10120948  j  64877944 

8 

•  -3  1544230  9880048 

I562978 

63980422 

10121408  !  64757195 

7 

;  J9:  1547109  9879598 

.1 56595 8_ 

6385S665 

1-121869  •  64636901 

6 

55  15499/8  9879148 

1568938 

657373^9 

1 01223 31  *  64517059“ 

5 

>0  155285!  5878697 

1571919 

63616502 

ici 22793  !  64397666 

4 

5/  1555/25  9878245 

1  1574900 

1  63496092 

10123256  *  64278719 

3 

5  '  1 5 *5 S<59  ■»  9877792 

|  1577881 

|  63376126 

,  10123720  j  64160216 

2 

59  M61472  9877838 

1580862 

'  63256601 

*  •  10124185  »  62042152. 

1 

60  1504345  9 >7688 3 

1583844 

J"_3 1 3  75J  5__ 

1012., 1651  ,  63924532 

0 

j  ^  .V,  Co-Sine:  AS  Sine.  1 

X. Co-Tang. 

’  N.  Tangent. 

M.Cc-Sec.vit.^N.  Secant.  1 

2 

d. 

4 

d. 

6 

\d. 

d.  I  IO  d.\  12 

d. 

14 

,1 

16 

h.  rn. 

rn. 

h.  rn. 

rn. 

h.  rn. 

rn. 

rn.  p.  rn.  rn. '  h.  rn. 

in. 

b.  iil. 

iil. 

ib.  ill. 

12.0 

12.0 

12.0 

12.  c  1  2*0 

12. C 

i  2.0 

MS 

b*u 

I 

O.TO 

1 

OO.9 

1 

oo.S 

2100,6  I  'oo.s 

I 

OC.4 

2 

00,2 

I 

CN24 

3 

0.21 

8 

0.1  b 

■  3 

:|0.T2  3OO.9 

•5 

00.6 

4 

00,2 

2 

0.39 

5 

0.34 

5 

o.2y 

5 

0.24 

5|0.19  40.15 

o.ic 

■a 

•0.5  S 

7 

0.51 

7 

0.44 

8 

0.36 

8  0.2b  7  C.21 

0.14 

8 

00.6 

4 

1.24 

J" 

i  .14 

T  1 

1.03 

1 1 

0.52 

IT  O.AlllO  0.3  I 

0. 2 1 

1  i 

~‘.I0 

5 

2,05:15 

4MO 

15 

i’-Tl 

16' 

1. 19 

16  [.03  140.48 

16 

161 

o.t6 

6 

3*20/22 

2.58 

23 

2.35 

2-M 

2-12 

21  1.49  25  1.24 

\2-.\ 

Jc-59 

26 

2.33 

7 

5*31 

28 

5.03 

2  8 

4-95 

28* 

4*07 

28  3.39  36  3,03 

?6l 

I2.27 

36 

Ml  _ 

“  5-^ 

j 

i 

2  5 

26 

5.07 

' 

1 

I2,C  I2-  12-C  12.0 

00 2  CO. 2  2004  2  CO .6 
cc. I  __4  00.5  400.9  30.12 
CO. I  700.S  70,1c  ""ioTio 
00.4  90.13  90.22  70.29 
_ O0,,5  I4  °J9  H 0.33  120.4s 
CO.S  25  c.35  25  0.5  s  22  1 .20, 
0..I5  J  21  1 .0(5 


Artificial Sines,  Tangents,  rtm?  Secants. 

8  DEGREES. 


M 

L.  Sine. 

L.  Co- Sine. 

L.  Tangent.  \  L.  Co-Tang,  j 

L.  Secant. 

30 

9.1697021 

9.9952033  j 

9.1744988  10.8255002  1 

1 0.0047067 

31  . 

9.1705465 

9.9951844  ! 

9.1753622  10.8216378  1 

10.0048  l  56 

3  2 

9-1713893 

9.9951654  ! 

9.1762239  10.8237761  ; 

10.0. ,48  346 

13 

9.1722305 

9.9951464  - 

9.1770840  10.8229160  - 

10.0.0.18536 

34 

9.1730699 

9*995 1 274  | 

9-I779425  10.8220575  i 

1 0.0048726 

35 

9.1739077 

9-995IC84  ! 

9.1787993  10.8212007  ! 

ic.  00483 16 

86 

9.174743  9 

9.9950893  ; 

9.1796546  j  10.8203454 

10.:  04*107 

*37 

9*I7*5784 

9-9950702  : 

9.1805082  |  10,8194918  | 

1 0-0049  29  8 

38 

9-1764112 

9.9950510  1 

9-1813602 1  10.8186398  : 

10.10.19490 

39 

9.1772425 

9.9950318 

9.1822106  !  10.8177894  : 

10.00406b  > 

40 

9-1780721 

9-9950126  , 

9-1 830595  !  10.8169405  ! 

1 0.00  ;9  874 

41 

9.1789001 

9-9949933 

9.1839068  |  10.816/932  ; 

ic."  050,67 

42 

9.1797265 

9-9949740  ' 

9.1847525  !  10.8152475  i 

1 0.0050260 

43 

9.1S05512 

9.9949546  ' 

9.1855966 1  10,8144034  ; 

io.  >,5  0454 

44 

9.1813744 

9.9949352  , 

9.1864392  j  10.8135608  1 

1  8.005 :64b  I 

45 

9.1821960 

9.9949158 

O.I872802  IO.8127I98  ; 

1C.0  '5082.2  I 

46 

9.1S30160 

9.9948964 

9.1811196  10.8118804  : 

I  0.00  I  i  036  j 

47 

9.1S3S344 

9.9918769  ! 

9.1889575  10.8110425 

io.r‘  051231  | 

4  8 

9.1846512 

9.9948573  ; 

9.1897939  10,8102061  I 

10.00 5 1427  ! 

49 

9.1854665 

9-9948377 

9.1906287  j  10.8093713  ! 

10.0051623 

9.1862802 

9.9948181 

9.1914621  J  10.8085379  ' 

10.0051819 

51 

9.1870923 

9.9947985 

9.1922939  1  10.8077061  1 

1 0.005  20 1 5 

52 

9.1879029 

9-9947788 

9.1931241  i  10.S068759  i 

10,0052212 

5  3 

9.18S7120 

9-9947591 

9.1939529  |  10.8:60471  ; 

1  '■ .  ooc  2 100 

54 

9-1895195 

9-9947393 

9.1947802  ;  i:,8o52j98_ 

1C.- -'52607  1 

55 

9.1903254 

9-9947195 

9.1956059  !  10.S043941  ; 

1- .00-52805  !* 

56 

91911299 

9-9946997 

9.1964302  10.8035658  f 

1 0.005  30c  3  i 

57 

9.1919328 

9-994679S 

9.1972530  10.8027470  : 

10.0053202 

58 

9.1927342 

9.9946599 

9.1980743  10,8019257  ' 

10.0053401 

59 

9.I93534I 

9.9946399 

9.1988941  10.801  IC59  j 

i  -  .0053601 

60 

9.1943324 

9.9946199 

9.1997125  10.8002875  j 

10.0053801 

L. Co-Sine. 

L.  Sine. 

L.  Co-Tang,  i  L.  Tangent.  \ 

Co-Secant,  1 

!  S(  D  To  G  R  E  E  S. 

0- Secant. 

i 

3302979 

1  30 

'29453+ 

-9 

■.286107 

28 

3277695 

27 

>259301 

26 

>260923 

25 

3252561 

24 

>249216 

23 

>235888 

22 

*227575 

21 

>219279 

20 

1210999 

19 

1202735 

l8 

!  1 948 88 

I? 

.186256 

16 

1178040 

15 

i  1-9  84"’ 

14 

1 1 6 1 6  5  6 

I.' 

V2 

*l45335 

1 1 

1137199 

;  IO 

- 1 29077 

9 

120971 

8 

112880 

'7 

1 04805 

0 

096746 

\  5 

088701 

‘4 

1 080672 

!  ^  • 

072658 

l  2 

064659 

1 

.056676 

O 

Secant. 

__M_  j 

Latitude  10  Deg.  00  IV 

[in.  South 

' Dcclh 

at  iou. 

ojd.\ 

—Ml 

4  d  6  j  d\  S  j d.\  10  d. 

As 

- 

14 

d. 

16 

d.  1 0 

A. 

20 

d.\  22 

~7. 

23  i 

b.  m.\  m 

ma  m.’ 

h.  rn.  rn.  k.  r:.[  m.V:.  rn:  rn)b.  rn. 

b.  re.  rn. 

b.  rn. 

rn 

s\  }}Jm 

rn.b.  rn. 

rn. 

b.  m. 

-,7r!/rTf 

rn. 

h.  m. 

S  N 

12.C 

I2*c  *  | 

12.0  l-2.c!  lia.O-  jli.O 

I2.o) 

12. C 

12.0 

;i2.c 

12.5' 

I  2«C 

12.0 

I 

0.13  1 

0.14  1 

0.15  2  1.1 7'  2I0.I9;  2 '0.2 1  1 

0.221  1 

0.2  ■ 

2 

:>.2< 

2' '.27 

f 

20.31 

2 

0.33 

2 

0.28  3 

°*3 1  J. 

°-34  30-wi  30-40;  3-0.43 

0-46;  3 

Q-49 

A 

0.53 

4  ■0*5  7 

4 

1 .01 

3:1.04 

3 

I.07 

3 

0.44  5 

0.49  5 

0.54  5  0.59'i  s  r*°4!  54-09!  5 

L.14  5 

1. 1  Q 

6 

1.25 

6II.31 

6  1.37 

6)l  .4: 

4 

l-4’7 

4 

I.05  7 

1.12  7 

T *19;  7  1.26,  8  [.24;  81. 4>|  b 

i. 50'  8 

1-58 

2.C-6 

8)2.1  .j 

9 

2.23 

7 

2.39 

5 

I.35  10 

105  10 

I  •*  5  |I  1  j'2.06^  fJL  2.1 71 1  2.282  2 

2.4012 

2.52 

12 

3.04 

1 2  3 . !  6 

3-29 

l  3:3.42! 

11 

3-54 

6 

2.21  15 

2.36  15 

2.51)16  3. 07! 1 6  3.23:16  3.39I1? 

3.58  19 

2.17 

1? 

1.36 

19  4-5S 

19 

5.12 

2 5  5*39 

7 

3*43  22 

4.05  23 

+•28-23  4-5ii23  >-14,23  5-37 

! 

ME 

6.co 

_ 1 _ L  „ 

!  i  i 

1  1  i  ! 

_ i. 

; 

1 

r 

1 

; 

fo8  A  T  a  b  l  e  of  Natural  and 


9  DEGRE  E 


M 

N.  Sine. 

N.  Co-Sine. 

s 

IS* 

N.  Co-Tang. 

N.  Secant. 

N.  Co-Secant. 

0 

1564345 

9876883 

1583844  |  63137515 

10124651 

63924532 

60 

1 

1567218 

9S76428 

1586826 

63018866 

10125118 

63807347 

59 

2 

1 5 7009 1 

9875972 

1589808 

62900651 

10125586 

63690595 

58 

3 

1572963 

9.S755  15 

1592791 

6278286S 

10126055 

63574276 

57 

4 

I575S36 

9875057 

1595774 

62665514 

10126525 

63458386 

5*5 

5 

1578708 

9*7459$ 

1598757 

62548588 

10126996 

63342923 

55 

6 

1581581 

9874138 

1601740 

624320S6 

10127467 

63227884 

54 

-  7- 

1584453 

9*73677 

1604724 

62316007 

j  10127939 

63113269” 

53 

8 

15S7325 

9873216 

160770S 

62200347 

1  10128412. 

62999073 

52 

9 

1590197 

9*72754 

1610692 

620S5106 

1  1012SSS6 

62S85295 

5 1 

10 

1593069 

9872291 

1613677 

61970279 

10129361 

62771933 

5° 

11 

1595940 

9*71 S27 

1616662 

61855367 

i  10129837 

62658984 

49  - 

12 

1598S12 

9871362 

1619647 

61741865 

10130314 

62546446 

48 

13 

1601683 

9870897 

1622632 

6162S272 

101 30792 

62434316 

47 

14 

1603555 

9S70431 

1625617 

61515085 

10131271 

62322594 

46 

15 

1607426 

9869964 

1628603 

6 1402303. 

10131751 

62211275 

45 

16 

1610297 

9869496 

1631589 

61289923 

10132231 

62100359 

44 

17 

1613167 

9869027 

1634576 

6 1 1 77943. 

10132712 

61989S43 

43 

18 

161603S 

9*68557 

1637563 

61066360 

10133194 

61879725 

42 

19 

1618909 

9S6S0S6 

1640550 

609551^4" 

10133677 

6 1 770003 

41  . 

20 

1621779 

9867615 

1643537 

60844381 

10134161 

61660674 

40 

21 

1624650 

9867143 

1646525 

60733979 

10134646 

61551736 

39 

22 

1627520 

9866670 

1649513 

60623967 

10135132 

61443189 

3* 

23 

1630390 

9866196 

1652501 

605 1 43  43-  i 

10135619 

61335028 

37 

24 

1633260 

9865721 

16554*9-. 

60405103 

10136107 

612272=53 

36 

25 

1636129 

9865246 

1658478 

60296247 

10136595 

:  61 119861- . 

35 

26  j 

1638999 

9864770 

1 661467 

601S7772 

10.137084 

61012850 

34 

,  27 

1641868 

9864293 

1664456 

60079676 

10137574 

60906219 

33 

28  1 

1644738 

9863815 

1667446 

5997I957- 

10.13,8065 

60799964 

32 

29 

1 647607 

9863336 

1670436 

59S64614 

10138557 

;  60694085 

31 

30 

1650476 

9862856 

1673426 

59757644 

10139050 

!  60588580 

30- 

-V.  Cc-Sine. 

N~Sini. 

.V. Co-Tang. 

N.  Tangent  '. 

N.Co.Secant. 

N.  Secant 

M 

80  DEGREES. 


L2 

b.  n 
[*r-jy  12.0I 
i  jo. 1 2 
0.2*5! 


3  [0.41 

4  i*oi 


j»J  i^aSl 

6  12.10 

7  I3*2(5i2i 

^£,5.3225 


h.  m. 

12.0] 
|o..i  1 
^22 
0.36I 
jo. -5  4| 
1.18  I 


6_ 

|  h.n 
I2.C 

jo.io 

0.19 

P‘31 

047! 


*6 

13*0541 
5 .0746 


Latitude  18  Deg.  co  Min, 

8 


5 

i.objiol 


1.41 

2.44j 

441 


12.G 

joo.8 

0.l6 

0-26 

|o.  40 
,0.58 

1 .26, 
12.22! 

4.15 


10 
!.  h .  m. 
12.0I 
oo.6| 
0.13 


50.21 

80.32 
II  jo. 47' 
15jl.il 

222,0c] 

[26349 


44 


12 


\b. 

12. 0| 
po-5 
p.IOj 
|o.i6| 
0.25 
0.36] 


m. \h.  m. 
12.0I 


1.00.4 
3  '00.7 


5p.i  1 
_L  „  c 


70.18 


lIiO.25 


p.55iI7jo.3S 


32j28|i.o4 


3.05; 


44  2w2I 

43I5.53 


North  Declination. 
1. 


16 


1 2.0 
00.2 
00.4 
00.6 

0.10 


%  m . 
12.0I 
00.0 1 
00, 


10.1412 


17,0.21.17 


1280.36281x3.8 


44T.3745 


18 


0.01 

00.2I 

00.2 


O.52 


43.5.1043,4*27 


20 
\b.  m. 

1 2.0 
00.2 
004| 
00.6] 
00.9] 
o*i3 
0.21 
0.53 


d\  22, 


m. fb.  w. 

12.0 

ljoo.3i 

3]00.7 

60.12 

8,0.17 


140.27  II 


440.45 


£3i 

| b.  m. 
12.0 
OO.5 
0.10 
0.16 
0.24 
0.38 
i.c6 


Artificial  Sines,  Tangents,  and  Secants.  ioj> 


9  DEGREES. 


M 

Z.  Sine . 

Z.  Co-Sine. 

Z.  Tangent. 

L .  Co-Tang. 

Z.  Secant. 

Z.  Co-Secant. 

0 

9.1943324 

9^9946199 

9*i99~7i~25~ 

10.8002875 

10.0053801 

10.8056676 

60 

1 

9.1951293 

9*9945999  ’ 

9.2005294 

10.7994706 

10.0054001 

10.8048707 

59 

2 

9.1959247 

9.9945798 

9.2013449 

10.7986551 

10.0054202 

10.8040753 

5* 

3 

9.1967186 

9*9945597 

9.2021588 

10.7978411 

10.0054403 

10.8032S14 

57 

4 

9.1975110 

9.9945396 

9.2029714 

10.797028 6 

10.0054604 

10.8024890 

56 

5 

9.1983019 

9.9945194 

9.2037825 

10.7962175 

10.0054S06 

10.8016981 

55 

6 

9£990913_ 

1  9*99 44992 

9.2045922 

10.7954078 

10.0055008 

io.'8oo9o87 

54- 

7 

9.1998793 

9*99447*9 

9.2054004 

10.7945996  1 

10.0055211 

10.8001207 

53 

8 

9.2006658 

9*99445*7 

9.2062072 

10.7937928 

10.0055413 

10.7993342 

52 

9 

9.2014509 

9.9944383 

9.2070126 

10.7929874 

10.0055617 

10.7985491 

5i 

IO 

9.2022345 

9.9944180 

9.2078165 

10.7921835 

10.0055820 

10.7977655 

50 

It 

9.2030167 

9*9943975 

9.2086191 

10.7913809 

10.0056025 

10.7969833 

49 

12 

9*2Q37974_ 

9*9943771 

9.2094203  ! 

10.7905797 

10.0056229 

10.7962026 

4* 

13  ! 

9.2045766 

9.9943566 

9.2102200 

10.7897800 

10.0056434 

"1077954234 

47 

14 

9.2053545 

9.9943361 

9.2110184 

10.7889816 

10.0056639 

10.7946455 

46 

15 

„  9.2061 309 

9*994315 6 

9.211S153 

10.7881847 

IO.0056S44- 

10.7938691 

45 

16 

9.2069059 

9.9942950 

9.2126109 

10.7873891 

10.0057050 

10.7930941 

44- 

17 

9.2076795 

9.9942743 

9.2134051 

10.7865949 

10.0057227 

10.7923205 

43 

9.2084516 

9*9942537 

9.2141980 

10.7858020 

10.0057463 

10.7915484  [ 

42 

19 

9.2092224 

9.9942330 

9.2149*94- 

10.7850106 

10.0057670 

10.7907776  : 

41 

20 

9.2099917 

,  9.9942 1 22 

9.2157795 

10.7S42205 

10.C05787S 

10.7900083 

40 

21 

9.2107597 

i  9*9941914 

9.2165683 

1-7*34317 

10.0058086 

10.7892403 

39 

22 

9.2115263 

1  9.9941706 

9.2173556 

10.7826444 

10.0058294 

10.7884737 

38 

23 

9.2122914 

■  9.9941498 

9.2181417 

10.7818583 

10.0058502 

10.7877086 

37 

,24 

9*2I30552 

1  9*9941289 

9.2189264 

10.7810736 

10.0058711 

10.7869448 

36 

25 

9.2138176 

9*9941079 

9.2197097' 

10.7802903 

10.0058921 

10.7861824 

35 

26 

9.21457*7 

9.9940870 

9.2204917 

10.7795033 

10.0059130 

10.7854213 

34 

27 

9.21533*4 

9.9940659 

9.2212724 

10.7787276 

10.0059341 

10.7846616 

33 

28 

9.2160967 

9.9940449 

9.2220518 

10.7779482 

10.0059551 

10.7S39033 

32 

29 

9.2168536 

9.9.940238 

9.2228298 

10.7771702 

ic.00^9762 

10.7831464 

31 

30 

9.2176092 

9.9940027 

9.2236065 

10.7763935 

10-0059973 

10.7823908 

30 

Z.  Co-Sine. 

Z.  £/#?. 

L.  Co-Tang. 

i  Z.  Tangent. 

L.  Co-Secant. 

Z.  Secant. 

M 

80  DEGREES. 


Latitud 

e 

8  Deg 

.  OC 

Min. 

South  Declination. 

0 

d. 

2 

d. 

4 

d.  j  6 

d. 

8 

d. 

IO| 

a 

12 

d. 

u- 

d) 

,61 

d.\ 

d. 

20 1 

d. 

22 

d. 

b.  m. 

m 

m. 

m. 

h.  ra. 

m'.b,  in. 

m. 

b.  in 

m. 

b.  m. 

ra. 

h.  m. 

m. 

)■  m  1 

,n.h ,  w.i 

»i\l 

.  m.' 

in. 

b.  m.\ 

in. 

).  in. 

m. 

b.  m. 

SN 

12.0 

12.0 

12.  C 

£2.0 

I2.C 

12.0 

12.0 

i 

12.0 

1 

12.0 

2.0 

12.0 

12.0 

12.0 

I 

0.14 

1 

0.15 

1 

0.16 

20.18 

2 

0.2C 

2 

0*22 

.1 

0.23 

3.24 

2 

D.2  6 

4 

5.28 

2 

0.30^ 

2 

0.32 

1 

°43 

2 

0.29 

3 

0.32 

3 

0.35 

3  0.38 

3 

O.4I 

4 

O.45 

_3 

00 

6 

-i 

0.51 

3 

3^54 

4,< 

D.58 

4 

1.02 

4 

1.06 

2 

1.08 

3 

0.47 

5 

0.52 

-5 

0.57 

5  T.02 

5 

I.07 

5 

1. 12 

5 

1. 17 

5 

1.22 

5' 

1.27 

6, 

I.33 

6 

1*39 

6 

1 .45 

5 

1.50 

4 

1.09 

7 

1.16 

7 

I.23 

7  1*30 

b 

I.3S 

8 

I.46 

8 

i*54 

8 

2.02 

8 

2.10 

8, 

2.18 

S 

2.26 

9 

2*35 

7 

2.42 

5 

l  *39 

10 

-1*49 

10 

T.59 

U  2.10 

11 

2.21 

n 

2.32 

11 

2.43 

11 

2.55 

12 

3.07 

12, 

3.I9 

111 

i*  3i 

14 

346 

,11 

3*56 

6 

2.27 

i-5 

2.42 

15 

2*57 

15  3-12 

15 

3*27 

16 

343 

18 

4.01 

18 

f- 

O 

18 

4*37 

19, 

4.56 

j*9 

5.15' 

24 

5*39 

7 

3*49 

21 

4.10 

22 

4*32 

22  4.54 

22 

5.16 

22, 

5.38 

I 

WE 

6.00 

_l 

J 

L 

L 

1 1 0 

M 

Vv.  Sine7 

30 

1 650476 

3i 

165334s 

32 

1656214 

33 

165  90 ''2 

34 

I66195I 

35 

1664819 

36 

I6676S7 

37 

1670555 

3  1 

I673423 

39 

I67629I 

40 

H 

I679159 

1682026 

J2_ 

1684894 

48 

1687761 

44 

1690628 

45 

1693405 

46 

I696362 

47 

!  1699228 

48 

J  _Z2  2C£5_ 

49 

I704961 

5° 

I707828 

5i 

I7IC694 

52 

I7D560 

53 

1716425 

54 

1719291 

55 

1722156 

5<> 

I725022 

I727SS7 

57 

58 

1730752 

59 

1733617 

60 

1736482 

of  Natural 


i  9S61  s o 4.  i 
'-■'■■-61412  !• 


9^5 6-44  ! 
9^**1  \ 
9  S  5  5  6 1  i 
9850:068 
95=54174- 

9?l+272_ 

9^535^ 

9S5-30S7 

9*52590 

9852:92 

9*5*593  i 

ic'V-Vo  ! 

9850592 

9850091 

9849589 

9849:^6 


9  DEG 
-V.  Tangenr.il 
*6  73  4-Q  1 
1670416  t‘ 
1679 10 7  ; 
1602:98  j 

1688381  I 
1691373  j 
1694365“ 
1697358  i 


1724304 

1 727300 


_  I.V.Co-Tang.l 
So  D  F.  C 


3RE  E  Sl 

j  5976  7^4?' 
!.  59651045 
j  <>9544815 
I  09438952 
59333455 
59225322 

I  59JJ3S50 
59019188' 
58915084 
58811 jS5 
58708042 
5860505 1 
J85024 10 
58400117' 
5829S172 
58196572 
58095315 

57994400 

57893  82  5_ 
577935S8 
57693688 

57594122 
57494SS9 
57395988 
J 7 297416 

:  57199173 
S7ICJ 256 
57003663 
56906:94 
56^09446 
5671 2S1 8 
KTaegm. 

9  R  E  E  S. 


N.  Secant. 

N.Co.-Secant. 

- - 

10139050 

605 8S 5 80 

30 

16- 139544" 

60483445' 

29 

1 0140039 

60378680 

28 

r  -- 1 405  3  5 

60274282 

27 

10141032 

60 i 70250 

25 

10141530 

60  c  66*i  8 1 

;  10142020 

_5  9963274 

2i 

10142529' 

59S60326 

V7 

I 01 43029 

59757737 

22 

10143530 

59655504  ; 

•21 

;  10144032 

59553625  I 

20 

10144555 

<9452098 

19 

:  101 45039 

59350922 

IS 

:  10146050 
,  101+6557 
'  10147064 
:  ioI47572 
i  1014S0S1 
10148591 
10149102 
10149614  ; 
10150127 
10150641 
101JH56 
10151672" 

!  10152189 
I  1 01 5  2707 
:  10153226 
I  10153746 

j  I0l54267 
N.Co*  Secant. 


59H96I4 

59049479 

58949688 

58S50238 

5S751128 

58652356 

58553920 
58455820 
58358053 
5S260617 
5  8 1 6  3  5 1  o 
58066732 
5 79702So 
578741^3 
57778350 
57682867 
57587705 
A\  Secant. 


19  Deg.  co  Min.  North ‘Declination. 

8.I5J4  M  d-  !.+  |4  _  f 

»u  rn.  t\  rn.  m.h.  rn.  r,i.  h.  »i. I  m.h,  rn,  j  ; 

I12-:  12.0'  |i2.r  12.C  !  1 2 . ■  !  n 

2,c:-7  1  00.6  1,00.5  200.3!  2|oc.i  1 
3A!  •  -S*1?,  .3,00^5  _8  CO.6-  joo^  _  _2_ 
5,^24  5  2.19;  5  0.14  5;cc.9j  5100.4!  3 

7°-6  7  0.29.  70.22  So. 14!  S'co.6j  4 

1 Will  041  li'o.3C-ii  I  Q- 1 9  1  t  bo.SJ  5 

'  l‘D|T6  1 .03' 1 6  1.47  ;7  1  •3oT7!o7t3!  6~  " 

1  2.09  j2  5  1.44261.18  260.5226c. o6:  7 

4  j4l7  20  37 12- 0S3 7 j  1^31 1  ^ 

i  5.56:26,5.3c  26  5.0?'27'4.'-:6i 


d.\  22 

d  23 

m.h.  n. 

m.  b. » 

112.0 

12. 

20c.  3 

i  Go. 

600.9 

4!o.i 

90.1  \ 
140.20 

?o-2( 
1 1  [0. 3  ] 

230-33. 

1 

200.5: 

1  1 
i  1 

1 

I  i 

Artificial  Sines,  Tangents,  and  Secants! 


M 

Z.  Sine. 

L  - Co-Sine.  . 

30 

9.2176092 

9. 994002*7  J 

31 

9.2183635 

9  *99  99  S 1 5  j 

32 

9.2191164 

9.9939603  i 

33 

9.2198680  1 

9-9939391  ' 

34 

9.2206182 

9.9939178  : 

35 

9-2213671 

9*99 35965  | 

36 

■  9.2221147 

i_9-993S752 

'  37 

:  9.2228609 

9*993^538  i 

38 

9.2236059 

9 -993  S  324 

39 

9-2243495  : 

9.9938109 

40  ; 

9-2250918  | 

9-9937894 

4i  ' 

9*2258328 

9.9937679 

42 

9.2265725  j 

_9 .993746j 

43 

•  9.2273110  j 

9.9937247 

44 

9.2280481 

9-9937030 

45 

9.2287839 

9.9936813 

46 

9.2295185  j 

9.9936596 

47 

(  9.2302518  ! 

9.9936378 

48 

9.2309838  ! 

9.9936l6o 

49 

9.2317145“ 

j  9*9935942  ’ 

50  1 

9.2324440 

!  9.9935723 

51  ! 

9.2331722 

f  9*9935504 

52  ; 

9.2338992 

9.9935285 

53  ! 

9.2346249 

9-9.9  35065 

54  J 

9.2353494 

9.9934844 

9.2367946 
9*  2375153 
9*2382349 

9*2389532 
9-2396702 
L.  Co- Sine. 


!  9*99 34624 
9*9934403 
9-9934i8i 
9-9933959 
9*9933737 
9*9933515 
Z.  Sine. 


9  D  E 
L,  Tangent. 
9.2236065 
9.2243S19" 
9-22*1 1561 
9.22502S9 
9-2267004 
C.2274706 
9.2282395 


GREES. _ 

Z.  Co-Tang. 

10-7763935^ 

10.7756181 

10.7748439 

10.7740711 

10.7732996 

10.7725294 

10.7717605 


6.  Secant. 

VVVlVTV 
10.0  c  6  m  85 


JL.  Co-Secant.  1 
10.7823908  I 
10.7816365 
10.7808836 
io- .7S01320  ! 
10.7793818  j 
12.7786329 


9*2290071 

ic. 77099 29 

:  1 '-'.006 1462 

1 0.777 1 391 

23 

9-2297735 

10.7702265 

;  100061676 

10.7763941 

22 

9.2305386 

10.7694614 

;  1 0.006 1 89 1 

10.7756505 

21 

9.2313024 

10.7686976 

1  10*40621-6 

10.77490S2 

20 

9.232065c 

10.767935c 

;  10.0062321 

10.7741672 

19 

9.2328262 

10.7071  73  s 

.  100062537 

10.7734275 

18 

9.2335863 

10.7664137 

1:0062753 

;  10.7726890 

T7 

9,2343451 

10.7656549 

:  1.:  :  62970 

1 0.77 1 95 19 

16 

9.2351026 

10.7648974 

:  I  631  .7 

j  10.7712161 

1 5 

9.2358589 

10.7641411 

10.7704815 

14 

9.2366139 

10.7633861 

:  1  ,  <0  63622 

10.7697  |S  2 

13 

7«_ 

10,7626322 

j  1  *.0:63840 

10.7690162 

12 

9  2388717 
9.239621 S 
9.2403708 
9.2411185 
9.2418650 
9.2426103 
9-2433543 
9.2440972 
9.244S3S9 
9.2455794 
^4632  SS_ 
Z.  Co -Tang. 

80  D  E 


10.761 8797 
10.761 12  >3 
10.7603782 
10.7596292 
10.7588815 
10.7581350^! 

10.7573897  ! 

IO.7566457 

10.7559028 

IO.755161I 

IO.7544206 

_IO.  7536812 

i  Z.  T.ingNt7~\ 
GREES. 


10.7682855  n 
10.767^560  10 

10.7668278  9 

10.7661008  8 

10.7653751  7 

_i  0.7646506  6 

10.7639274"  5 

10.7632054  4 

10.7624847  3 

IO.761765I  2 

IO.76IC468  1 


b.  m.  ni  h.  m.  \ 

12.0  jl  2.0 

I  O.15  10.16 


.7  mi;; 


d 

_±_\£ 

6 

d. 

X 

fio_ 

d.  i  12' d.  14 

di  \6\d: 

m. 

b.  »?.j  rn. 

h.  m. 

m, 

h.  rn 

m-k. 

w.  w.  m.  A.  m 

r.i.b.iii 

j;j,  / 

1 2.cj 

12.C 

12.  C 

42.0 

12.0  ,12.  O' 

1  2,’ 

1 

0.I7:  2 

c.19 

2 

0.21 

2  c.  2  : 

12.24  I  2.2s 

2  2.27 

2'. 

'  3 

3-3  7  m 

°.4- 

3 

0-43 

3  0.45 

.3  0.49’  j'-;,5  2 

3  0.5  c 

2 « 

~5 

°-5 9 !  5 

4.0J, 

5 

i.c; 

5’ I- 1 4 

5i!-i9'  5!1.24 

5  1  -2> 

~6 

7 

1  *26!  7 

4.33 

7 

1.4c 

8  1,48 

S'l.M  82.02 

‘82.U 

1C’ 

2.0440 

!  2 . 3  i; 

!> 1 

2.2s' 

1 1  ;6 

n'2.47  I14.M 

T2  Mir 

44! 

3.1 6 

j 1  '* 

>8  A 

15  3.46 

18 ;  j..—  is  4Ji 

7  9  mV; 

i  -~ 

,21  j 

4*36.-.  I 

>'7 

41  ‘ 

Ms. 

1  :  i 

j 

|!V 

6  I  u.\  2C  '  dd  21  d.  23  2 

ni.  md\  to:  in.':,  m.  in.  b.  m 

-■-j  | 1 2.C  62-0  I2.C 

20.  2.2.3!  20.33  1  O.34 

;J|  4 ;  .‘V*.??  Jf  *_£? 

■35;  6ii  .41  6,1.47  4  I-5  I 


I 


112 


ABLE 


io  DEC 


of  Natural 


M 

N.  Sine. 

A*.  Co- Sine.  1  | ' 

0 

1736482 

9S4S077 

l 

I739346 

9S4757I 

2 

1 74221 1 

9847065 

3 

I745075 

9846558 

4 

1 747939 

9846050 

5 

1 750803 

9845541 

6 

1753667 

9845031 

7 

1756531 

9844521 

8 

1 769395 

9844010 

9 

I762258 

9843498 

10 

1765121 

9842985 

11 

1767984 

9842471 

12 

1770847 

9841956 

13 

I773710 

9841440 

14 

1776573 

9840924 

15 

1779435 

9840407 

16 

I782298 

9839889 

17 

I785160 

9839370 

18 

1788022 

9838850 

19 

1790884 

9838329 

20 

1793746 

9837808 

21 

I 796607 

9837286 

22 

1799469 

9836763 

23 

1802330 

9836239 

24 

I S05 191 

_98357i4 

25 

1808052 

9835189 

26 

1810913 

9834663 

27 

1813774 

0834136 

28 

1816635 

9833608 

29 

1819495 

9833079 

30 

1S22355 

9832549 

V.  Co-Sine. 

.v.  Sine. 

1763270 
1766269 
1769269 
1772269 
1775269 
177S270 
17S1 27^ 
17S4272 
17S7274 
1790276 
1793278 
1 796281 
J.7992S4_ 
1802287 
1 80s 29 1 
180829s 
1811299 
1814303 

1817308 
1 8203 1 3' 
I823318 
1826324 
1829330 
1832336 
I8.35343_ 

l  S3  S3  *50 
1841357 
1844365 
1847373 
1S50381 
1853390 
M'. Co-Tang. 
1 9  HE 


G  R  E  E  $• 

\T.  Co- Tang. 

56712818 

56616509 

56520516 

56424S38 

56329474 

56234421 

56139680 

56045247' 

5595H21 

55857302 

55763786 

55670574 

5557766^ 

55485052 

55^92740 

55300724 

55209005 

55117579 

55026446 

54935604 

54845052 

54754788 

54664812 

54575121 

_544857J5_ 

54396592 

54307750 

54219188 

54130906 

54042901 

_53955_l_72_ 

N.  Tangent. _ 

Tre  e  s. 


I  A".  Secant. 

10154267" 

10154788 

10155310 

10155833 

10156357 

10156882 

10157408 

101 57935 
10158463 
1015S992 
10159521 
10160051 
10160582 

1016 1 1 1.4 

10161647 
10162181 
. 10162716 
10163252 

10163789 
10164327 
10164866 
.10165406 
10165946 
10166487 
10167029 
ioi&Kpr 
10168116 
10168661 
10169207 
10169754 
10170302 
\N. Co-Secant, 


\N.Co-Secant,\ 
jjL7i?77°Tj~6o" 
!  57492861  59 

!  57398333  58 

i  57304121  57 

57210223  56 

57116636 
_5  7023  3  60  54 

56930393  53 

56837734  52 

56745380  51 

56653331  50 

565615S4  49 

.  _1647^140_  48 

56378995  47 

5628S148  46 

56197599  45 

56107345  44 

56017386  43 

.  55927719  42 

55838343  4I 
55749258  40 

55660460  39 

55571950  38 

55483726  37 

,  5 539 5 786 _  36 
55308129  35 

55220754  34 

55133659  33 

55046843  32 

54960305  31 

54874043  30 

-1  N.  Secant.  M 


2  d. 

4  d. 

h.  m.  m. 

b.  m.  »i. 

SN  12.0 

12 .0 

1  0.14  1 

0.13  1 

2  0.28  2 

0,26  3 

3  0.45  5 

0.40  5 

4  1-07  6 

1.01  7 

5  1-36;  9 

I_J7  9 

6  2.2l!l  3 

2.08  14 

7  3*3719 

3.18  19 

^£5.3223 

5-0923 

l 

Latitude  20  Deg.  00  Min.  North  Declination. 


IO |^.'  12  \i. 

14 ■  d.  16  d.  iS 

d. 

20  d.  22  d.  23“ 

h.  tn.'m.  j  h.  rn.  ■». 

h.  m.  m.  b.  m .  m.  h.  m. 

m. 

h.  m  m.  b.  m.  m.  hTin. 

12.0  !  1 2.0 

12.0  12.C  12.0 

Ar 

12.0  I2.c  12.0 

00.8  1  00.7  1 

00.6  2  OO.4  2  00.2 

I 

00.2  00.3 

0.I7  2  0.15  2 

O.13  30.IC  3CO.7 

2 

00.4  00.6 

0.23  5  0.1  S  5 

0.I3  60.07  6  00.1 

3 

V  00.6  0.10 

0.40  60.34  7 

O.27  7  0.2C  70.13 

4 

S.  00.9  0.16 

0.58)  9  0.49  9 

0.40  IC  0.3c  100.20 

5 

_  °cl3 _ °*24 

1.26131. 13  14 

0.59  I4O.45  I40-3I 

6 

0.22  0.40 

2.20  1 9.2.01  19 

1*42  20  I.32  20  1.02 

7 

4*oc  23  3.37  23 

3.14  23  2.5  I  23  2.28 

W 

5*39  19 

►o 

O 

NO 

O 

Li 

A 

A 

Artificial  Sines,  Tangents,  and  Secants. 


_ Z.  Sine. 

.  9<2396702 
9.2405861 
9.241:1007 
9.2418141 
9.2425264 
9.2452374 

_  9-2439472_ 
9.2446558 
9.24.53632 
9.2460695 
9.2467746 
9.2474784 
9.2481811 
9.2488827  I 
9.2495830 
9.2502822 
9. 2509803 
9-2516772 
9.2523729 
9.2530675 
9.2537609 
9.2544532 
9-2551444 
9.2558344 
9.2565233 
9.25721 10 
9  2578977 
9.2585832 
9.2592676 
9.2599509 
9.2606330 
L.  Co-Sine . 


Z.  Co-sine. 

9*9933515" 

9.9933292 

9*9933668 

9.99  32845 

9*9932621 

9.9932396 
^9932171 
9*99  31946 
9-993I720 

9.993H94 
I  9*9931268 
9-9931041 
9-99308 u_ 
9-9930587 

9-99  30359 
9-9930131 

9.9929902 
9*9929673 
9-9929444_ 
9-99 29214 
9-9928984 
9-99 28753 
9-9928522 
9*9928291 

9-9 9 2 8059. 
9*9927827 

9*9927595 

9*9927362 

9-9927129 

9.9926895 
9.9926661 
Z.  Sine. 


IQ  D  E 
Z.  Tangent, 
9.2463188 
9.2470569" 
9-2477939 
9.2485297 
9.2492643 
9.2499978 
9-2507301 
9*2514612 
9-2521912 
9-2529200 
9.253647  7 
9-2543743 
9-2550997 
9*2558240 
9*2565472 
9-2572691 
9*2579901 
9.2587099 
9*2594285 
9.2601461 
9.2608625 
9.2615779 
9.2622921 
9.2630053 
0.2637173 
9.2644283 
9-2651382 
9.2658470 

9.2665547 

9-2672613 

9.2679669  I 
L.  Co-Tang.  I 
7$~D  E~ 


agrees. 

_  Z.  Co-Tang. 

_  1 0.75368  iT 

10.7529431 

10.7522061 

10.7514703 

10.7507357 

10.7500022 

10.7492699 

10.748538s- 

10.747S088 

10.7470800 

10.7463523 

10.7456257 

10.7449003 

10.7441760 

10*7434528 

10.7427308 

10.7420099 

10.7412901 

10.7405715 

IO*7398539 

10.7391375 

10.7384221 

10.7377079 

10.7369947 

10.7362827 

IO*73557I7 
10.7348618 
10.7341530 
10-7334453 
10.7327387 
10.7320331 
L.Tangent.  [ 

G  RE  EH 


Z.  Secant. 
10.0066485' 
10.0066708 
10-0066932 
10.00671 55 
10.0067379 
10.0067604 
10.0067829 
10.0068054 
10.0068280 
10.006  8  5  06 
10.0068732 
10.0068959 

10.0069186 

10.0069413 

10.0069641 

10.0069869 

10.0070098 

10.0070327 

10.0670556 

10.0070786 

10.0071016 

10.0071247 

10.0071478 

10.0071709 

10.007 1941 

10.0072173 

10.0072405 

10.0072638 

10.0072871 

10.0073105 

10.0073339 

L.Co- Secant, 


Z.  Co-Secant. 

1 0.7603 29^  ~6o 

1o*7596i  39  59 

10.758S993  58 

10.7581859  57 

10.757473(5  56 

10.7567626  55 

-107560528  54 

IO,75  53442  53 

10.7546368  52  , 

IO*75393o5  51 

!  10-7532254  50 

10.7525216  49 

10.7518189^  48 

10.7511173  47 

10.7504170  46 
IO-7497i78  45 

10.7490197  44 

10.7483228  43 

jo.  74762  7 1  42_ 

10.7469325  41 

10.7462391  40 

10.7455468  39 

10.7448556  38 

10.7441656  37 

10.7434767  36 

10.7427890  35 

10.7421023  34 

10.7414168  33 

10.7407324  32 

10.7400491  31 

10.7393670  30 

L.  Secant.  M  1 


Latitim 

e 

20  Deg.  00  Min. 

4 

d 

11 

d 

8 

d.  |  10  |  d 

1  l2l 

h.  m. 

m. 

« 

m. 

6.  m. 

m.\h.  m.\  m.  b.  m\ 

12.0 

12.0 

12.0 

12.0 

12.0 

0.18 

1 

0.19 

2 

0.21 

2  O.23  I  O.24 

0.38 

_3 

Q-41 

3 

Q-44 

_4  0-48  J30.51 

0.59 

4 

1.03 

4 

1.07 

5|I.I2  6 

I.l8 

1.30 

7 

*  *37 

7 

1.44 

71.51  8 

1.59 

2.08 

10 

2.18 

10 

2.28 

1 1  '2.39  11 

2.40 

3.06 

14 

3.20 

3-35 

15:3-5017 

4.07 

4*38 

20 

4-58 

20 

5*i8 

20  5.3S 

I 

v'rv?! 


114 

A 

T 

A  B  L 

a  of  Natural  and 

10  DEGREES.  j 

'  M 

N.  Sim. 

X.  Co-Sim.  1  ] 

V.  Tangent. 

V.  Co-Tang. 

N,  Secant. 

N. Co-Secant.}  | 

30 

1^22355 

9^32549 

1853390 

53955 172  1 

LOI 70302 

54874043 

30 

Si 

1*25215 

9S32018 

1856390 

53867718 

lOl 70851 

54788055 

29 

D  ~ 

1*28075 

9831487 

1859408 

53780538 

IOI7L40I 

54702342 

28 

33 

1*3093* 

9850955 

1862418 

53693630 

IOI71952 

54616901 

27 

34 

1 8  3  3  79  3 

983042.2 

1865428 

53606993 

IOI72504 

54551731 

26 

9*1 

l*3**U 

9829888 

1868438 

55520626 

LOI73C56 

54446831 

25 

36 

1  r>399  1  3 

9829353 

1871449 

53434527 

I'M  73609 

543*2199 

24 

97 

1842375 

9828817 

18744*0 

55348696 

IOI74163 

54277835' 

23 

.  3^ 

184=5232 

982^281 

1877471 

53263131 

10174718 

54193737 

22 

'  39 

1S48091 

9827744 

1 SS04S3 

53177830 

IOI75274 

54109903 

21 

40 

Ic 3:949 

9827206 

1883495 

53092793 

IOI7583I 

5402*333 

20 

41 

1553808 

9  £  67 

1886507 

5300801 8 

IOI76589 

53943026 

19 

42 

1 8  <5  6666 

_9_8_ioi  27  j 

1 889520 

52923505 

IOI76948 

53^59979 

18 

43 

18=59524 

9825587 

1892533 

52839251 

IOI77508 

53777192 

17 

41- 

1 8623 82 

>825046 

189554* 

52755255 

IOI78069. 

53*94**4 

16 

'  43 

1865240 

9824504. 

1898559 

52671517 

IOI78631 

53*12393 

15 

4^ 

1868098 

9 ->23961 

1901573 

52588035 

IOI79194 

53530379 

14 

•  47 

1870956 

9823417 

1904587 

52504809 

10179758 

53448620 

T3 

4-< 

1373313 

9822S72 

1907602 

52421856 

IOIS0322 

533*7114 

12 

49,  | 

1876670 

9822327 

I010617 

52339116 

IOIS0SS7 

53285861 " 

1 1 

■  5o 

1879527 

9821781 

1913632 

52256647 

IOI81453 

53204860 

10 

5,1 

1882384 

9821234 

1916648 

5-2174428 

I0l8'20'20 

53124109 

0. . 

5'2  j 

1885241 

9820686 

1919664 

52092459 

10182588 

53043*08 

8 

<5 

1SSS09S 

9820137 

1922680 

52010738 

IOLS3I57 

529*3354  j 

7 

34 

1S9C954 

9819587 

1925*9* 

j_1929264_ 

10183727 

52883347 

6 

33 

1893811 

9819056 

1928717 

51848035 

101 8429*8” 

52803587” 

5 

56 

1896667 

9S1S4S5 

193 1 730 

51767051 

10184870 

52724070 

37 

1S99523  . 

9817933 

1934748 

51686311 

IOIS5443 

52*44798 

3 

3« 

192' 2379 

9S173S0 

1937766 

51605813 

I  10186017 

*2565768 

2 

39 

1905234 

9816826 

1940784 

51525557 

!  IOI 06592 

52486979 

1 

'  60 

I 90$C90 

991*271 

1943803 

51445540 

!  1018716s 

52408431 

0 

] 

vTco^sJ^. 

A".  Sine. 

D. Co-Tang, 

,  N .Tangent. 

\N.Co-Sec.ini. 

A7*  Secant. 

M 

i 

79  DEG  R  E  E 

S. 

Latitude 

.1  Deg.  co  Min. 

North  Declination. 

2 

d. 

4 

d. 

6 

d. 

8 

1 

IC 

//.'  12 

d. 

14- 

1 

16 

4 

L'ii 

d. 

20 

d. 

22 

d. 

25 1 

b.  7/1. 

171. 

A  rn. 

HI. 

b.  m. 

Til. 

Am. 

Am. 

at.  h.  m. 

m. 

b.  rn. 

■71. 

A  HI. 

41.  [/’.  HI 

A  771. 

m. 

A  HI 

■71. 

h.  m. 

9  .V 

12.0 

12.0 

12.0 

12.0 

’12.0 

12.: 

I2.r 

12. . 

12.0 

N 

12.0 

12.0 

-,1- 

2.1 ; 

0.13 

1 

0.12 

1 

0.11 

4 

00.9 

I ;  00.8 

1 

00.7 

2 

00. 5 

2:00.3 

2 

00. 1 

I 

00.1 

00.2 

c.30 

0.27 

3 

O.24 

3 

-=•-> 

•; 

0.18 

3  o.is 

3 

4.12 

-0-9 

3 

0^ 

4 

00.2 

2 

00.2 

004 

:  3 

0.18 

, 

0.44 

-'•39 

5 

O.34 

5 

O.29 

5  0*24 

5 

0.19 

5 

0.14 

5 

* 

CO.3 

3 

OO.3 

00.7 

4 

1 .  r : 

* 

I  -04 

7 

^•57 

7 

0.5;: 

7 

4.43 

7  0.3* 

0 

C.2  . 

> 

4.2C 

:i‘lr 

00.4 

4 

00.4 

0.11 

;* 

1.401 

!  9 

1.7, 1 

9 

1.2  2 

9.1-D 

lo 

l.O; 

n  0.52 

Ll 

o-D 

1 1 

0.3  •: 

12 

4'.  I  0 

12 

00.6 

5 

co  .6 

■ 

0-17} 

.5 

2.2*  14 

2.12 

U 

I.5S 

14 

I.44 

15 

;.29|l  5  1.14 

I* 

I-'*)  ' 

16 

4.42; 

16 

0.26 

16 

p.IO 

6 

0.11 

0.40 

7 

>41 

18 

3*2: 

|l  8 

>05 

1 8:2.47 

18 

2.29 

25  2.04 

26 

11.38 

26 

1.12 

26 

0.46 

2* 

;0.20 

7 

0.24 

rE 

b'34 

i' 

1-14 

21 

1.5  ; 

21 

21 

4.1 1 

3S  3.3* 

3S 

7.01 

>4 

,.°6 

>* 

1.5c 

■><\ 

\l±4 

’ 1 

i 

t 

;  5-50 

1 

24 

-'.26 

24 

*•02 

25 

4-37 

— 

25 

4,12 

i 

1 

: 

, 

j 

l 

1 

j 

I 


Artificial Sines,  Tangents,  and  Secants. 

i  If 

' 

10  D  E 

G  K  E  E  S. 

T 

M 

Z.  Sine.  ■ 

L.  Lo-Sme. 

L.  Tangent. 

Z.  Co-Tang. 

Z.  recant. 

Z.  Co- Secant. 

30 

9.2606330 

9.992**61 

9.2679669 

10.7320331 

10.0073339 

10.7393670 

31 

32 

33 
3‘4 
35 
3* 

9.2613141 

9.2669941 

9 .2626729 
9.2633507 
9.2640274 
9.2647030 

9-992*427 

9.9926192 

9.9925957 

9.9925722 

9.99254S6 

9.9925250 

9.2686714 
9.2693749 
9.270077 2 
9- 27077  S6 

9-2714788 

9.2721780 

•10.7313286 

10.7306251 

10.729922$ 

10.7292214 

10.7285212 

10.7278220 

10.0073573 

10.0073808 

1  -..0  74043 
It:.  ' 074278 

IO.OO745 14 
IO.OO7475O 

10.7386859 

10.7380059 

10.7373271 

10.7366493 

10.7359729 

10.7352970 

28 

27 

26 

-5 

22. 

37 

3^ 

39 

40 

41 

42 

9.2653775 

9.2660509 

9.2667232 

9.2673945 

9.2*80647 

9.2687338 

9.9925013 

9.992477* 

9.9924539 

9.99'2430I 
9.99240*3 
9.9923  S  24 

9.2728762 

9-2735733 

9.2742694 

9.2749644 

9-275*584 
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$ 

U  D  E 

G  R  E  E  S. 

M 

L,  Sine. 

Z.  Co- Sine.  \ 

z.  T argent. 

Z.  Co-Tang.  j 

L.  Sec.int. 

Z.  Co-Sccm. 

30 

9.2996553 

9.9911927  1 

9.3084626 

10.6915371  ' 

1  4088:7  3 

10.70:3447 

$■ ) 

31 

9.3002758 

9.9911670  ; 

9.30910SS 

ic. 69  28912 

1  .  .0088  3  3  ) 

10.6997242 

2 

9 

32 

9.3008953 

9.99II4I2  j 

9- 3097541 

10.6902459  1 

10.0088588 

10.6991047 

2 

8 

33 

9.3015140 

9-9911154  i 

9.3103985 

10.6896015 

1  -.0088846 

10.6981S6: 

2 

7 

34 

9.3021317 

9.9910S 96  ! 

9.31 10421 

IC.6SS9579 

1 '  .00891  .  4 

1  '.Q978683 

2 

6 

9.3027485 

9.9910637  - 

9.3116848 

ic.6^83 1 5  2 

1  :o  S9  3 6  3 

10.6972515 

5 

36 

9.3033644 

9.9910378  , 

9.3123266 

10.6876734 

1  0. 00-8962  2 

1 0.6966356 

2 

J_ 

37 

9.3039794 

9-’99ioii9  j 

9.3129675 

10.6S70325 

1  r-.coSpSSi 

1 0.6960206 

3 

38 

9-3045934 

9.9909859  : 

9.3136076 

ic. 68-5  39  24 

1  'OCCyOl  .11 

10.6954066 

2 

39 

9.3052066 

9.9909598  1 

9.314246S 

10.6857532 

i  .0:904-;  2 

10.6947934 

21 

40 

9-3058189 

9.9,909338  '• 

9.3148851 

10.6S51149  i 

1 0.0:9  0662 

1-^.694181 1 

20 

4i 

9.3064303 

9.9909077 

9.31552  26 

10.6844774  • 

10.^-3:923 

•  10.6935697 

9 

42 

9.3070407 

9-9908815 

9.3161592 

10.6S  3  -.408 

l  '.  :'  91 1  85 

10.6929593 

S’ 

43 

9.3076503 

9-9908553  : 

9.3167950 

10.6S 3  2050  ; 

I-.:  -91447 

10.6923497 

7 

44 

9.3082590 

9-99  08291 

9.3174299 

10.6825701  ! 

10.0091 709 

10.6917410 

6 

45 

9.308S668 

9.9908029  ■ 

9.3 180640 

10.6819360  j 

10.0:91971 

1  0.691 1332 

5’ 

46 

9-3094737 

9.9907766  ( 

_ 

9.3186972 

10.68 1 302S  ; 

10.0-32234 

i  0.6905 263 

4 

47 

9.3100798 

9.9907502  ! 

9.3193295 

10.6806705  ; 

ic. 0092498 

i  0.6899202 

3~ 

48 

9.3106849 

9.9907239  ■ 

9.3199611 

10.68:0389 

10.0092761 

10.6893151 

2 

49 

9.3112892 

9-9906974  ! 

9.32:5918 

10.6794082  ■ 

10.0093026 

10.6887108 

1 

50 

9.311892  6 

9.9906710  , 

9.3212216 

10.6787784  '• 

10.0-93290 

1 0.6S8 1 074 

0 

5i 

9.3124951 

9.9906445  ; 

9.321S506 

1  2.678 1 494  ( 

10.0093555 

10.6875049 

9. 

52 

9-313096S 

9.9906180  ! 

9.3224788 

ic. 67752 12  ( 

1  .’.0093820 

10.6869032 

8 

53  . 

9-3I36976 

9.9905914 

9.3231061 

1C.676:939  ; 

1  j. 0094086 

10.6863024 

7 

54 

9.3H2975 

9.9905648 

9 -3  23  73  27 

10.6762673  i 

10.0094352 

10.6857025 

6 

55 

9.3148965 

9.9905382 

9-3243584 

10.6756416  j 

10.0094618 

10.6851035 

5 

56 

9-3154947 

9.9905115 

9.3249832 

IO.675CI68  1 

10.0094885 

10.6845053 

4 

57 

9.3160921 

9.9904848 

9.3256073 

IO.6743927  j 

10.  -095 152 

10.6839079 

3 

58 

9.3166885 

9.9904580 

9.3262305 

IO.6737695 

100095420 

10.6833115 

2 

59 

9.3172841 

9-99  04312 

9-3268529 

IO.673I47I  J 

10.0095688 

10.6827159 

I 

60 

9-3178789. 

.  9-9904044 

9-3274745_ 

10.6725255 

10.0:95956 

10.6821211 

O 

L.  Co-Sine. 

Z.  6/»e.  i 

Z.  Co-Tlwg. 

1  L.  Tangent.  ( 

L.  Co- Seem. 

z.  Seem. 

1  « M 

78  D  F 

~G  R  F.  F~s"  ” 

I 

Latitudi 

: 

3  Deg.  co 

Min.  South  7 

declination. 

0 

so. 

d.  4.  af.l  6 

d. 

8  I  d.  10 

d.  j  !  2.|  d.  14  d 

1  164  d.\  iSic 

1:20  d\  2  2  I 

d. 

23" 

>.  m.  ni  b.  'on. 

-n.  b  rn.  m.  b.  m. 

m. 

h.  rn  1  m.  k.  rn. 

m.'h.  mi  m.'h .  m  m 

h.  m.'  m.'h.  rn.- » 

,'h.  rn.  m.'h.  m.} 

m. 

k.  til. 

SN 

12.0  jl  2.0 

12.C  S12.C 

I2.;j  12.0 

ll2.o.  I12.C 

:i2,.'  jl?.: 

|l'2.C;  '12.  I 

12.0 

1 

o.i  8  10.19 

1  0.2:1  2 '0.22 

2 

1  >o«27:  10.28  2 

20.34;  I;. -.351 

l 

•O.36 

2 

0.77  2,0.39 

30.42;  3  (0.4s 

3 

0.48I  30.51 

3 1 0.5 4'  30.57 

1 .  ; ,  4  l  .<•  x 

j.1 1 p  4  1  •  1  oj 

_2 

1.15 

-> 

0.50  4.1.03 

5(1.08!  51.13 

5 

i*  1  Si  5  1.23 

51-2$; 

1.38  5 1 1  -4  -3 

6  74J  pi -5  1 

5 

r.59 

tL  . 

1 -2-. i  7142 

7ji.49|  7  1.56 

'  7 

2.c;j  7:7? 

7:2. '7  8-2.15; 

2.:-  S  27  1 

7 

^•53 

5 

2.0lj  92.IC 

C  12.20(10  2.:r 

Lc 

2.i:'tv 

ic;:-:  ;  i  l  3.1  1  1 

37211.3.:  ;  • 

- 

4.06 

6 

2.53,1 3'>-o6; 

i‘3.19!1 3  3.;,'- 

I- 

3..if!l4  4.-~ 

i  5  1  v  1 

4.45  165.  i  ; 

:  - .  1 7!  1 

7. 

4.i  2' 17:4*291 

7:4.4611 7,5  -a 

Is. 2  ill  1 5. 

j  i  j  ! 

i  ;  ;  - 1 

1  i  j 

T  a  b  l  e  of  Natural  and 


•  M  17.  Sine.  . 
_ 2079117  ' 

1  2081962 

2  2084807 

3  2087652 

4  2090497 

5  2093341 
_ 20961 86 

7  2099030 

8  2101874 

9  2104718 

10  2107561 

11  21 10405 

12  2113248 

1 2  2116091 

14  2118934 

15  2121777 

i<5  2124619 

17  2127462 

18  2130304  1 

19  2133146  “ 

20  2135988 

21  2138829 

22  214167I 

23  2144512 

24  2147353  _ 

25  2150194 

26  2153035 

27  2155S76 

28  2158716 

29  2161556 

30  2164396 
!7.  Co- Sine.  . 


[AT.  Co-Sine. 
I  9781476 

1  9780871 
9780265 
9779658 
9779050 
977S44I 

ywh'L 

9711222 
9776611  j 
9775999  ! 
9775386 
9774773 
977415-9 

9773544 

977292S 

9772311 

9771693 

9771075 

9770456 

9769836 

9769215 

9768593 

9767970 

9767347 
9766723 
9766098 
9765472 
9764845 
9764217 
9763589 
9762960 
N~  Sine. 


Tz  D~I-:  G  R  E  E_S. 

I  N.Co~Tayig. , 


2125565 

2i2S6o6~ 

2131647 


47046301 ' 
46979100' 
46912083 


4'->yi203  3 

2134688  46845248 
2137780  46778595 
2140772  36712124 
2143814  46645832. 
2146857  46579721" 

2149900  46513788 
2152944  46448034 
21559S8  463S2457 
2159032  46317056 
2162077  46251832 
2165122  46186787“ 
22168167  46121908 
2171213  46057207 

2174259  4599268o 

.2177306  45928325 

2180353  45864141 

2183400  45800129 
2186448  45736287 

2189496  45672614 
2192544  45609m 

.  2195593  45545776  f 

2J98642_  45482608 
2201692  45419608' 

2204742  45356773 

2207793  45294105 

2210844  45231601 

^213895  45169261 

2216947  45107085 

Co-Tang.  AT.  Tangent. 

~77  D  E  G  R  F-  E  S. 


10223407 

10224040 

10224673 

10225307 

I0225942 

10226578 

_I02272I5_ 

I0227853 

10228492 

IO229132 

10229773 
10230415 
IO23IO58 
I 023 I 702 
IO232347 
IO232993 
10233640 
10234288 
I023493t_ 

10235587 

10236238 

I0236890 

10237543 
10238196 
_io23885o 
10239505“" 
10240161 
10240818 
10241476 
10242135 
I  10242795^ 
'N.Co.Secant. 


N.Co-Secantri 

48097343^  60" 
48031613  59 

47966066  53 
47900702  57 

47835520  56 

47770519  55 

47705699  54^ 
47641058  53 

47576596  52 

47512312  51 

47438206  50 
47384277  49 

47320523^  48 
47256945  47 

47193542  46 

47130313  45 

47067256  44 

47004372  43 
46941660  42 

46879119  “41 
46816748  40 

46754548  39 

46692516  38 

46630652  3.7 

J-6_t68956  36 

46507427'  “35“* 
46446064  34 

46384867  33 

46323835  32 

46262967  31 

46202263  30 

17.  Secant.  M 


— r _ — _  Latitude  24_DegLoo  Min.  North  ‘Dedinatum.  ~  ^ 

-  r-\-  r-  -A-  -  —  4IJL  - — -  —^\  ‘4 d-  *6  TTrrzmnni? 

liSlililfcllltel 


3  0.55  30.52  30.49 

4  1.20  51.15  5  ltlo 
JL  1  ‘*>4  _7  1 47  J7  1 .40: 

6  2.42  9  2.33  102T23; 

7  3-56 .123.44  ro  5.3i 


J  l^r_^|LLL0  .- 1^.7:110.56  n I0.45  120.33  120.21  00  to!  ono  0 

^  3:^  ;:1I  j?  I:I?|  i?  f  :ii 

T - - - -  - - -|4~2  -  2S.h}?£l  247 1*  2£I,42 1 .39  500.49 

»>  |6.xl  21  6.20,21  f<.«;c  21  <.28  9T  x  .t  •*  00  Ln1. 


i.3821  5.17224.35  294.06 27(3.39 
16.24  25,6.09 


Artificial  Sines,  Tangents,  and  Secants. 


M 

Z.  Sine. 

Z.  Co-Sine. 

0 

9.31787S9 

9.9904044 

I 

93184728 

9-9903775 

2 

9.3190659 

9.9903506 

3 

9.3196581 

9.9903237 

4 

9.3202495 

9.9902967 

5 

9.3208400 

9.99026Q7 

6 

9.3214297 

9.990242 6  j 

7 

9.3220186 

9.9902155  | 

8 

9.3226066 

g.ggoiSS^ 

9 

9-3231938 

9.9901612  ■ 

10 

9-3237802 

9.9901339  j 

11 

9.3243657 

9.9901067  i 

12 

9.3249505 

9.9900794 ! 

13 

9-3255344 

9.9900521  i 

14 

9.3261174 

9.9900247 

15 

9-3266997 

9-9899973 

16 

9-3272811 

9.989969s 

17 

9.3278617 

9.9899423 

JL8_ 

9.32S4416 

9.9S99148 

19 

9.3290206 

9-9898873 

20 

9.3295988 

9-9  898597 

21 

9.3301761 

9.9898320 

22 

9.3307527 

9.9S9S043 

23 

9.3313285 

9.9897766 

24 

9-33i90i5 

9.9897489 

25 

9-3324777 

9.9897211 

26 

9-333051I 

9*9896932  : 

27 

9.3336237 

|  9.9896654  ; 

28 

9-3341955 

;  9-9896 374  ! 

29 

9.3347665 

:  9.9896095  j 

30 

9.3353368 

9-9895815 

Z.  Co-Sine.  \ 

1  Z.  Sine.  ' 

12  D  H 
Z.  T argent.  , 
9.3^74745  1 

9-3280953  I 
9-3287153 

9.3293345  I 
9.3299528 
9.3305704 
9.3311872 
9.3318031 
9.3324183 
9.3330327 
9.3336463 
9.3342591 
9-33487J  1 
9.3354823  I 
■  9.3360927 

9.3367024 
9.3373113 
9.3379194 
9.3385267 
9*  3391333 
9.3397391 
9.3403441 
9.3409484 
9.3415519 
9.3421546 

9.3427566 
9.3433578 
9.3439583 
9.344558o 
9.345I570 
9-3457552 
Z.  Co-Tang. 
77  HE 


GRE  E  S. 

.  z.  Co-Targ. 
|_ro. 6  725255“ 

|  10.6719047 
I  10.6712847  j 
[  10.6706655  : 
}  10.6700472  ■ 
*  10.6694296  I 
1  10.6688128  i 
10.6681969  j 
10.6675S17  : 
10.6669673  ; 
10.6663537  i 
10.6657409  j 
10.665 1289  ! 
1 0.664.5 1 77~  j 
10.6^539073  I 
10.6632976  i 
10.6626S87  j 
10.6620806 
10.6614733  1 
IO.660S667  ; 
10.6602609  ! 
10.6596559  | 
10.6590516  ! 
10.65S44S1  i 

_  10.6578454  j 

IO.6572434  ! 
IO.6566422  | 
10.6560417  | 
IO.655442O  j 
IO.654843O  j 

.  10^542448  j 

L.T  argent.  1 

l  G  R~~ F.  e"s. 


_ I.  Secant. 

10.0095956 
10.0096225 
10.0096494 
1 0.009676  j 
10.CC97033 
10.0097303 

_io1co97574_ 

10.0097845 

10.0098117 

10.0098380 

10.CC9S661 

10.009S933 

10.0099206 

10.0099479" 

10.0099753 

10.0100027 

10.0100302 

10.0100577 

10.0100852 

10.0101127 

10.0101403 

10.0101690 

10.0101957 

10.0102234 

100102511 

10.0102789^ 

10.0103068 

ic.0103346 

10.0103626 

10.0103905 

10.01041 S5 

Z.  Co-Secant , 


j  Z.  Co-Secant.  1 
!  10.6S2 1 2T~T~j 
j  10.6815272“ 
30.6SC9341 

10.6803419 
io.6797505 
10.6791600 
_  J.  0.6785703 
10.6779S14" 
!°.<5773934 
10.6768062 
10.676219S 
10.6756343 

-'-12^.750491. 

1 0.674465  6 
10.6738826 
10.6733003 
10.6727189 
10.6721383 
I  10-671 5584 
10.6709794 
10.6704012 
10.6698239 
10.6692473 
10.668671 5 

_ 10.6680965 

10.6675223 
IC.66694S9 
10.6663763 
10.6658045 
10.6652335 
1 0.6646632 
. 1  L.  Secant.  f 


_ Latitude  24  Deg.  00  Min.  South  'Declination . 

_ o_  d.  4^  ij  12 1  tie  14  d. j  1 6 1  1 8 1  d.\io  d\  22  , 

fc.  w.  w|A.  w.  w. b.  m.  m.b.ra .  m.h.m  tn.h~m.  m.h~m.  ni.h.  m  mikntlmjhm) mchTm.  Si.h.Sn  t 

SN  12.0  [12.0  I2.C  12.0  12.'  12.0  12.C1  |l2.0  '^.oj  |T2.oi  i  1*2.0  jl  2.C 

1  O.lS  lp.19  10.2;  2  0.22  2  0.24  20.26  I  C.27  1,0.28  10.29]  2  0.3lj  20.*"-'-  20.3c 

_2_  0.38  gjo^I  30.44  j  0.47  3  0.5:  _s o. 5 3  3  0.56  _3|o.59  31.02!  4*1.061  4'i.ic  34.13 

3  1.01  4|i-o5  5I-K  51.15  51.2c  51.25  51-30,51.35  5 1.40.  5*  1.4=9  ViL^r  6\{S<6  ~ 

4  1*29  71.30  71.43  71.50  7  1*57  72.04  72.11  7!2.i8j  72.25  72.32  812.4-  9:2.49 

_1_  2*°5  _92li4  9  2.23  10  2.33  10  2.43  IO  2.53  10  3.03  103.13  11  3.241 1  '3.35  jl  T  | . 46  1213.5s  I 

6  2.58123.10  13  3.23  13  3.36  13  3-49  13.4^02  15  4.17  15!^  iT447iH  5^02*161^18 " 

7  4.16164.32164.48175,05175.22175.39  j  I  |  | 

ir£6.oo  J  I 


Artificial  Sines,  Tangents,  Secants. 

'M 

12  D  E 

G  31  F.  F.  S. 

M 

L.  Sine. 

£.  Co~Sine.  \ 

Z.  T. tngent. 

Z.  Co-T.irg.  [ 

Z.  Sec. let. 

Z.  Co- Secret. 

30_ 

9*3353  3^3 

9.9895S15 

9* 3457552 

£0.6542448 

10.0104185 

10.6646632’ 

30 

31 

9.3359062 

9.9895535  ■ 

9.3463527 

10.6536473 

10*0104465 

10.6640938 

29 

32 

9.3364749 

9.9895254 

9.3469494 

IO.6530506 

I  o.0 104746 

10.663525 1 

28 

33 

9.3370423 

9.9^94973 

9*3475454 

IO.6524546 

IO.OIO5027 

10.6629572 

27 

34 

9*337 6^99 

9.9S94692 

9.3481407 

I -.651859* 

10.0105308 

10.9623901 

26 

35 

9.3331752 

9.9894410 

9-34S7352 

10.6512648 

i  0.0105 59  3 

1 0.65 1 S ’74 

25 

36 

9*3337413 

9-9  894128 

9.3493290 

10.6506710 

10.0105872 

10.6612582 

24 

37 

9*3393065 

9.9893845 

9.3499223 

ic.  6 5 007 80 

10.0106155 

10.6606935 

23 

33 

9.3398706 

9.9893562 

9-3505I43 

£0.6494857 

U.010643S 

10.6601 293 

22 

39 

9.3404338 

9.9893279 

9.3511059 

10.6488941 

I0.0106721 

10.6595662 

21 

40 

9.3409963 

9.9892995 

9.3516968 

£0.6483032 

10.0107005 

10.6590037 

20 

41 

9.34155S0 

9.989271 1 

9.3522869 

10.63771 3 1 

0 

c 

5 

ic 

10.6584420 

19 

42 

9.3421190 

9.9892427 

9.3528763 

10.6471237 

10.0107575 

10.65  788 10 

18 

43 

9*3426792 

9-9892142 

9.3534650 

10.6465350 

1 0.0 1 07  8.5  8 

ic. 65 7 3208 

1 7 

44 

9.34323S5 

9.9891856 

9.3540530 

10.6459470 

10.0108144 

10.6567614 

16 

45 

9*3437973 

9.9891571 

9.3546402 

10.6453598 

10.0108429 

10.6562027 

16 

46 

9*3443552 

9.9891285  i 

9.3552267 

10.6447733 

10.0108716 

IO.6556448 

14 

47 

:  9*3449124 

9*9890998 

9-3558126 

IO.6441874  ; 

10.0109002 

10.6550876 

13 

43 

9.34546SS 

9-9890711 

9.3563977 

IO.6436023 

10.0109289 

16.^:45312 

12 

49 

9.3460245 ' 

9.9890424 

9.3569821 

IO.645OI7O 

ic. 01 09576 

10.-5- 3975  *5 

1 1 

50 

1  9*3465794 

9.9890137 

9-3575658 

IO.6424342 

ic."  109865 

£06534206 

10 

5 1 

l  9*3471336 

9.9889849 

9.3581487  j 

10.64185 1 3 

10.01 1015 1 

10.6528664 

9 

52 

9.3476S70 

9.9889560 

9.3587310 

10.6412690 

10.0110440 

10.6523130 

8 

53 

9*3482397 

9.9889271 

9.3593126 

T0.6406S74 

10.01. 10729 

I  -.6517603  | 

7  ' 

54 

9.3487917 

9.9888982  ) 

9 -3  r  9  89  3  5 

10.64010-65  1 

1  -.111018 

IG.65120S3 

6 

55 

9*3493429 

9.9 88 869 3  ! 

9- 3604736 

10.6395264  i 

1  -.'  1 1 1307 

10.6506561 

5 

56 

9.3498934  , 

9.9S88403  : 

9-3610531 

10.6389469  ; 

'  •5 1 I 197 

10.0501066 

4 

57 

9.3504432  : 

9*9888113 

9.3616319 

10.6383681  1 

Ir'.OI 1 1887 

io.64956^S  ! 

3 

53 

9. 3509922 

9.9887822  < 

9. 3622 ICO 

10.6377900  j 

10.01  1217S 

10.6490078 

59 

9.3515405 

9.9887531  i 

9*3627874 

10.6372126  j 

10.0112469 

10.6484596 

1 

60 

9*3520880 

9.9887239  | 

9.3063*41 

10.6366559  1 

10.01 12761 

io.6479£J2o 

0 

L.  Co- Sine. 

L.  Sine.  1 

l.  Co-r.ug. 

i  L.  Tangent.  I 

L.  Co-Si'cuk r. 

Z.  Secant. 

~~M~~ 

77  D  F. 

G  R  E  E  S. 

Latitude  2 

5  Deg 

.  co  Min. 

South  Declination. 

O 

i\ 

2  1 

d. 

.4 

d.  I 

6 

d. 

8 

d. 

10 

d. 

12| 

d. 

14 

d: 

16 

d. 

IS  \d. 

20 

W. 

22 

~d. 

433 

b.  m. 

m 

b.  m.  | 

m. 

b.  m. 

m; 

?.  m. 

m. 

h.  m 

ill. 

r,i. 

m. 

h.  in, 

rn:b.  m 

ill.  h.  ill. 

m. 

h.  y,i. 

til. 

0;. 

in. 

KJ. 

m 

b.  m. 

5W 

T  2*0 

! 

12.0 

I2.C 

12.0 

I2.c 

12.0 

:  12. ; 

12.C 

‘12.0 

12.0 

1  2.0 

1  2.0 

12.0 

I 

0.19 

1 

0.20 

1 

0.21 

T 

0.23 

2 

0.25 

2 

\27 

1 

0.28 

1 

}.2y 

1 

'030 

0.32 

O.33 

2 

O.36 

2 

O.38 

2 

0.40 

3,0.43 

3 

0.46 

0.49 

J. 

0.52 

0*55 

0.48 

3 

‘•ci 

3 

J  .  ‘i 

1.07 

4 

l.T  1 

3 

1.14 

_3 

1*17 

3 

L.03 

4!  1 -07 

5 

1 .12 

5 ;  t  - 1 7 

5 

1.22 

5 

1.27 

5 

1.32 

5 

l*37 

6 

1.42 

5II-47 

5 

1.52 

1.58 

2.02 

4 

I.32 

6 

1.38 

7 

1-46 

7;i*52 

7 

r.59 

7 

2.05 

7 

2.I-; 

2.20 

7 

2.27 

7 

2.34 

4 

2.42 

8 

2.5c 

7 

2.57 

5 

2.09 

9 

2. 1 8 

_9 

2.27 

912.36 

IO 

2.46 

[.: 

2.56 

10 

3.06  10 

3.16  ro 

3.26 

11  3-37 

H 

-;.4f 

124.00 

9 

4.09 

6 

3.02 

12 

3.14 

12 

3.26 

13 

>39 

18 

>•52 

I  *! 

;4-05 

14 

4.19 

15 

4.3415 

4.49 

15  5*04 

15 

7 

4.19 

l6 

4-33 

16 

4.51 

16 

6.O7 

16 

5*23 

16 

5-39; 

|5*I  9 

1VE 

6.co 

i 

1 

A  Table  of  Natural 


_ _ _ _ 13 _ DEGREES. 

M  Ar.  Co-sine.  X.  Tangent.  .V.  Co-Tang.  ~ 

0  2249511  ^9743 7oi_  2308682  433T4759" 

1  225234s  9743046  2311746  43257347 

2  2255179  9742390  2314S11  43200079 

3  2258013  9741734  2317876  43H2955 

4  2260.S46  974TO77  2320941  43085974 

5  2 20 3 6 So  9740419  |  2324027  43^29136 

6  22665 1 3__  97397 5o]  2327073  42972440 

7  2269346  9739100  I  2330140  42915885"’ 

8  2272179  973H39  :  2333207  42859472 

9  2275012  973777S  L  2336274  42S03199 

10  2277*4*  9737116  2339342  42747066 

11  22*0677  973^453  2342410  42691072 

12  2283509  97357S9  _2345479_  42635218^ 

13  2286341  979$ 124  234854S  42579501" 

14  22S9172  9734458  2351617  42523923 

15  2292004  9733792  2354687  42468482 

16  2294835  9733125  2357758  42413177 

17  2297666  9732457  2360829  42358009 

18  2300497  9731788  2363900  42302977 

19  230332?,  9731118  2365972  42248080" 

20  2306159  973°44^  2370044  42193318 

21  2308989  9729777  2373116  42138690 

22  2311S19  9729105  23761S9  42084196 

23  2314649  9728432  2379262  42029835 

_24  2317479  9727758  2382336  41975606 

25  2320309  97270S4  2385410  41921510 

26  2323138  9726409  2388485  41867546 

27  2325967  9725733  2391560  41S13713 

28  2328796  9725056  2394635  41760011 

29  2331625  9724878  2397711  41706440 

J£  2334454  9723699  23007S7  41652998 

■V.  Co- sine.  N" .  Sine. _ N'. Co-Tang  tf.  Tangent. 

_ _  76  DEGRE  E  S  ~ 


TV. 

10263039 
10263729 
10264420 
10265112 
10265805 
10266499 
!  10267194 
:  I0267890 
|  IO268587 
IO269284 
;  10269982 
■  10270681 
10271381 
10272082 
10272784 
I02734S7 
10274191 
10274S96 
10275602 
10276309 
10277017 
I0277726 
10278436 
10279147 
10279859' 

10280572 

10281286 

10282001 

10282717 

10283434 

10284152 

N.Co.Secant. 


44454115 

44398176 

44342382 

44286731 

44231224 

44175859 

J44i2o637' 

44065556 

44010616 

43955817 

43901158 

43846638 

43  792257' 

43738015 

43683910 

43629943 

43576113 
43522419 
43468861 
43415438 
43362150 
43308996 
43255977 
43203090 
43150336 
43097715 
43045225 
42992S 67 
42940640 
42888543 
42836576 
TV.  Secant. 


Latitude  26  Deg.  00  Min.  North  Declination. 


i-4  l.oi  4  : 

;  6  1.29  7  1 
:  _9  2. .041^9  1 
r  12  2*55jl2  s 
!  Ic  4-07:15  ,'3 
i7  5 '43.1 7  5 


6  d  8  d.  10  cL  14  dl  1 6  */.j  18  ^."20  I  ^.|  22  ^.237 

»• m-  m-  w.  him.  m,  h.  m.  m)h.  m.  m.%  m.  in.  him,  in  him.iijb.  m.  in.  him 

2.0  I2.C  I2.C  12.0  [12-0  |I2.C  12.C  I2.o|  1 2.0  1*2^ 

17  2  0.15  2  0.13  1  0.12  1,0.11  2,00-9  2OO.7  2  OO.5 1  2  00.3  100.2 

.32  j  0^29  _3  0*26  J  0-23  3  0-20  _3.o^7  _3  0.14  j  0.1 1  j  400.7 004 
,52  50.47  5,0*42  50.37  i'o-32  5;‘0.27  50.22  50.I7L60.11  400.7 

.15,  7  1.0S  7,1.01  70.54  7P.47  7:°-4o  70.33  8  0.25!  8o.i7  60.11 

•46.  9  H7  L2'L^7  }±.  IN  —  1'07L00^7|1  op-47  ii  o^  n !o£5  J0.16 
*>1!12  2,19  13  2,c6  14  1.52  144.38  14  i.24'l4|l'lo  15  0.55 '170.38113025 
3 7if5  3 *22  16  3.06  ;  9  2.47:192.28  19  2.09  19,1.50:19  1*31,24  1. o7:22 0.45’ 
•29'LZ  W  17  4-35  21  4.14|21;3.53  3^31, 22*3. 19(22  2.47  3 1 12. 16.29:1 .47 

I  <5.2 1  ji 5  6.02 ji 9  5.43  19 5.24*1915. 0.5',  19 4.46 '24-^2222^^) 

I  I  I  6.4247  6.25  |o3’6.i  2 


Artificial  Sines,  Tangents,  and  Secants. 


9.3520380 
*"9^3  5  26349] 

9.3531810  ] 

9.3537264 

9.3542710 

9.3548150 

9-3553582 

9-3559149 

9.3564426 

9.3569836 

9.3575240 

9.3580637 

9.3586027 


9.3591409 

9.3596785 

9.3602154 

9.3607515 

9.3612S70 

9.3618217 

9.36235.58 
9.3628S92 
9.3634219 
9-3639539 
9.3644852 
9-3650158 
9.3655458 
9.3660750 
9.3666036 
9.3671315 
9*3676587 
9-3681853 
L.  Co-Sine. 


9.9887239 
9.9886947 
9.9886655 
9.9886363 
9.9886070  j 
9-988577  6 
9.9885482 
9.9885188 

9.9884S94 
9-9884599 
9.9  884303 
9.9884008 
9.9883712 

9-9883415 

9.988  3  T  1 S 
9.9882821 
9.9882523 
9.9882225 
9.9881927 
9.9881628 
9.9881329 
9.9881029 
9.9 880729 
;  9.98804529 
9.9880128 
9.9S79827~ 

9.9879525 

9.9879223 

9.9878921 

9.98786l8 

SlSMillj 

Z.  Sine.  I 


13  DEGREES." 

Z.  Tangent.  L .  Co-74>,;g. 

9.3633641  IQ.6366359] 

9.3639401  10.6360599 


9.3645155 

9.3650901 

9.3656641 

9.3662374 

9.3668100 

9.3673819 

9-3679532 

9.36S5238 

9.3690937 

9.3696629 

9.3702315 

9.3707994 
9. 3713667 
9-3719333 
9.3724992 

9-373C645 

. 9- 3736291 
9.3741930 
9-3747563 
9-375D90 
9.3758810 

9.3764423 

9:3770030 

9-377563I  ' 

9.3781225 

9.37S6813 

9.3792394 

9.3797969 

9.3803537 

Z.  Co-Tang. 


10.6354845 
10.6349099 
10.6343359 
10.6337626 
10.6331900 
10.6326181 
10.6320468 
10.6314762 
10.6309063 
10.6303371 
10.6297685 
10.6292006 
10.62S6333 
10.6280667 
10.6275008 
10.6269355 
10.6263709 
10.62  5  Sc.  70 

IO.6252437 
10.6246810 
10.6241 190 
10.6235577 
10.6229970 
IO.6224369 
10.6218775 
10.62131 87 
10.6207606 
10.6202031 
10.6196463 
Z.  Tangent. 


L .  Secant,  j 
10.0112761 
10.0113053 

10.0113345 

10.0113637 
10.01 13930 
10.01 14224 
10.0114518 
10.01 14S12 
10.0115 106 
10.0115401 
10.0115697 
10.0115992 
10.0116288 
;  IO.OII6585 

I  10.01 16SS2 
10.01 1 71 79 
10.01 17477 
IO.OII7775 
IO.OII8073 
IO.OI18372 
IO.OHS67I 
IO.OI1897I 
10,01  19271 

10.01 19571 

1C. OT 19872 

1C.0120173 
10.0120475 
10.0I2C777 
IO.OI2IO79 
10.0121382 
10.01  21 685 
Z.  Co-Secant. 


Z.  Co-Secant. 
10.6479120 
10.6473651 
10.6468190 
10.6462736 
10.6457290 
10.6.5.5 1850 
10.6446418 
10.6440993 
10.6435574 
10.6430164 
10.6424760, 
10.6419363 

10.6413973 
10.6408591 
10.6403215 
10,6397846 
10.63924S5 
IO.63S7130 
10.6381783 
10.6376442 
IO.6371108 
10.6365781 
10.6360461 
10.6355148 
10.6349S42 
10.6341542 
10.6339250 
10.633-964 
10.6328685 
IO.6323413 
10.6318147 
^  Z.  Secant. 


DEGREES. 


Latitude  26  Deg.  00  Min.  South  Declination. 

\d\  2  \d\  4  \d\  6  8  1^.1  10  [  d.\  12  |  d. |  14 U|  16  1  di  18;  d.\  2o\d.\  221  cih^i 


.  mb.  m.  m.  h.  m.  m.  h.  m.  m.  h.  m.  m.  bK  m.  m.\b.  w,j  m.'b.  m.  rn  h.  m.  m.  h.  m.t  m.\b.  m.'m  'h.  mi  rn.  h. 

12.0  12.0  I2.C  12.0  12.0  jl2.o|  ! 1 2 .0  12.0  12. o';  1 1 2. cl  |l2.0  12.0 

10.22  1  0.23  1  0.24  1  0-25  2  0.27  1  j0.2 S |  I1O.29  20.31  2  O.33 j  2.O.35  lb.36  20.38 

■  3  0-44  30.47  30-50  3  0-53  3  0.56  3|i-_Q2  J  I -05  3  1 .08;  41 -i 2*  3*1.15  ^3  1.18 

;  41.09  51.14  51.19  51.24  5  1-29  5  1.34:  5*1-391  5  1-44  5*1.49!  sil-54;  s'-i".59 * 4 2^03 

;  6|i .41  61.47  7i-54|72-oi  7:2-o8  7.2.15'  72.22!  72.29  7^.36!  V2.4+.  02.52!  72.59 


>  9  2-22U  2.31  9|2.4Q  9  2-49110  2.59  12  3-1 1  t2;3 .234  2  3 .3 5  1 2:3 .47; 1 3j3.se. n  '4.0!  j  9I4.10 


'  123.19123.31  123.43  I2|3.55ji2  4.c7!i4  4-21  144.35444-49  U  5-03  isH-iSj 
:  1 5  4.3 7  1  *>  4-52  15  5*07-15  5-22 j  III  I  I 


d  T  A  B  L  E  of  Natural  and 


1 3  D_E  G  R  E  E  S. 


m' 

Ar.  Sine, 

y.  Co-Sir.  ' 

V.  Co-  Tang.  ; 

A.  secant.  \y .to- Secant. \ 

30 

31 

32 

33 

34 

35 

36 

2334454 

2337282 

23401 10 
2342938 
3345766 
2348594 
2351421 
2354248 

2357075 

2359902 

2362729 

2365555 

236S38I 

972:':  19 
972:33? 
972165s 

97  :?  3 

c;  7 1 -?  -7 

d±-27'h- 

2423864 

2406941 

2410019 

2413097 

2416176 

^2419255^ 

41 05299 
41599685. 
41546501 
4U93446 

41440519 

4T3^77[9 

41335046 

IC284152  |  42836576 
10284871  !  42784738“ 
I02S559I  r  42733029 
10236312  ‘  42681449 
10287034  :  42629996 
10287757  ;  42578671 
1028S481  1  42527474 

29 

28 

27 

26 

25 

24 

37 

38 

39 

40 

41 

42 

97 1  ‘9-5 
971 '040 
9717-54 

9716867 

9716179 

9715491 

2422334 

2425414 

■2428494 

2431575 

2434656 

2437737 

2440819 

2443901 

2446984 

2450067 

2453151 

2456235 

41:82499 

41230079 

41177784 

41125614 

41073569 

41021649 

40969852 

40918178 

40866627 

40815199 

40763892 

407 12707, 

10289206  ;  42476402 
1028993-2  ;  42425457 
IO290658  ;  42374637 
IO29I3 85  ‘  42323943 
I0292II3  j  42273373 
10292842  ;  42222928 
iq293572  !  42172606 
10294303  !  42122408 
10295035  I  42072333 
10295768  j  42022380 
10296502  41972549 
10297237  j  41922840 

23 

21 

20 

19  i 

18  j 

17  ' 

16 

15 

14 

13 

i  2 

43 

44 

45 
.46 

47 

48 

2371207 

2374033 

2376859 

2379684 

2382510 

2385335 

971480-2 
9714112 
97 I 342 I 
9712729 

9712036 

97i_i_343_ 

49 

50 

51 

52 

53 

54 

2388159 

2390984 

2393808 

2396633 

2399457 

2402280 

9710649 
97  9954 
97^9258 
9708561 
9707863 
9707165 

2459320 

2462.405 

2465491 

2468577 

2471663 

2574750_ 

40661645 

40610700 

40559877 

1  40509174 
40458590 
40908125 

i  10297973  i  41873252 
1029871 0  |  41823785  | 
IO299448  ;  41774438 
IO3COI87  |  41725210 
10300927  j  41676LO2 
'  IO3OI668  j  41627U4 

1 1 

10 

9 

5 

7 

6 

55 

56 

57 

58 

59 

60 

2405104" 

2407927 

2410751 

2  -413574  ! 
2416396  ] 
_?4l9219j 

9706466 

9705766 

9705065 

9704363 

9703660 

9702957 

2477837 

24SC925 

2484013 

2487102 

2490191 

2493280 

40357779 

40307550 

40257440 

40207446 

40157570 

40107809 

1  103024101  41 5  78247' 
i  10303 153  !  41529491 

10303897  j  41480856 

!  10304642  :  41432339 

i  10305388  j  41383939 
!  10306135  i  41335655 

T 

4 

3 

2 

1 

0 

_ _ 

.V.  Co-Sine} 

A  ,  2  iriC. 

A T. Co-Tug. 

1  y.  Tangent. 

■  -V. Co-Secant  J  N.  Secant. 

M 

~6  ~D~V 

G  R  E  E  S. 

„ 

Artificial  Sinfes,  Tangents^  and  Secants. 


LI  X.  Sine, 
l_  9.3681853 
9.3687m 
!  9.3692363 

9-3697608 

■  9'3702S47 

9.3708079 
_  9‘37t3304 
9-3718523 
9- 3723735 
9-3728940 
9- 3734139 
9-3739331 
-  9-37445 
9.3749696 
9.3754868 
9.3760034 

9.3765194 

9- 3770347 
,  9-3775493 
9.3780633 

9-3785767 

9-3790894 
9-3796015 
9.3801129 
9.3806237  j 

9-3811339" 

9.3816434 
9-3821523 
9.3S26605 
9.3831682 
9.3836752 
L.  Co-Sine. 


'  JL.  Co-Sine. 

9.9S7S012 

9.9877708 

9.9877404 

9.9877099 

•  9-9876794 

9 .9876488 
:  9.98761S3 
9-9875876 
9-9875570 

.  9-9875263 

'  9-9874955 
9-9874^48^ 
9-9874339 

9.9874031 

9-9873722 

9-9873413 

9.9873103 

9.9872793^ 

9-9872482 

9-9872171 

9.9S71S60 

9.9871549 

9-9871236 

-9-9870924 

9.987061 1 
9.987029s 
9.9869984 
9.9869670 
9.9869356 1 

9.9869041  j 
L.  Sine.  * 


jj  DEG  RTF  S.  ~ 
Z^  Tangent.  L.  Co-fangT' 
9-3803  537  io^6~ (76^7 

9-3809100  10.6190900"* 

9-3814655  10.6185:4.- 

0.3820205  10.61 797^5 

9.3825748  10.6174252 

9-3831285  _  10.6168715 
9.3S36816  10.6:65 1 84 

9*3'4234a  10.6157660 

9-384785$  ic. 6152142 
9-385337°  10.614663c 

9-3858876  10.6141124 

9-3864376  ic.  6135624 
_9- 3869869  10.6130131 

9-3875356  10.6124644 

9-3880837  10.6119163 

9-3886312  10.61 13.58S 

9*3891781  10.6108219 

9-3897244  10.6102756 

9.3902700  10^6097500 

9.3908151  10.6091849 

9-3913595  1^.6086405 

9-39I9034  10.6080966 

9-3924466  10.6075534 

9.3929893  10.6070107 

9-3935 3 lj^  10^6064687 
9-3940727  10.605927 ~ 

9-3946136  10.6;  5  3  $64 

9-3951538  10.6048462 

9-3956935  10.6043065 

9-3962326  10.6037674 

9-3967711  10-60522  89 

Z.  Co-Targ.  !  z.  Tangent. 

_ 76  DEGRE" El^ 


Z.  Secant,. 
1^-0121685 
J  0.01 21988 
i  10.0122292 
i  i".- 1 22596 
J  1  O'* :  - !  22901 
;  10.-123  206 
1 512 
:  10-0123817 
j  10.0124124 
j  10.0124430 
i  10.0124737 

;  10.0125045 
1  10.0125352 
j  IO.OI25661 
•  I  O.012  >969 
i  i  ‘  .01  20278 
I  IOOI26587 
10.01 25S97 
I  1  ■  ~  o  1  27 2 Q7_ 
10.01275 1 8 
1  0127829 
10.0128140 
1C.0I  2845  1 
10.0128764 
10.0129076 
10.0129389 
1 0.0129702 
10.0130016 
10.01 30330 
1  $*-$130644 

100150959  I 


6  1.44I  6 

J?2i26:.S 
12  3.2242 

144-39115! 


_ Latitude  27  Deg.  00  Min. 

:[jL  £\  6_i ±  Ji_K  i°i  d.~iT\ 

•  h.  m.  w.k’.  rn.  r,'..  m.  m.  h.  m}  m.  h.  m. 

|I2.0  1 1 2.0  12. C  I2.0I  I2.CV 

,0.23  1  0.24  2  0.26  20.28  1  r  oc! 

,0.48  310.51'  3  0.54.  3;o.c7|  5  i.t.;. 

^  1  -20  5  t  .25  ?  i.~;  5  i'oT, " 
'!t-5°  71I.57  7-2-04!  72.11!  72.1S 
"2li5 1_ 9|2.44_9  2.53 L9  3 O 2 - 10: 3^02  1 
i;3 -3 4|  1 213. 46  12  3.58:1 2  4.1V1 34.23  i 
j4-54ji 5  5-0915  5-24!i  5  5-3?|  j  "j 


III! 


- 

Z.  Co-Secant. 

_  1 0.6  318147 

.k. 

1  0.6312889* 

29 

10.6307637 

28 

10.6302392 

27 

10.62971 53 

26 

10.9291921 

25 

10.6286696 

J4. 

10.6281477 

23 

10.6276265 

22 

10.6271060 

21  . 

10.6265861 

20 

10.6260669 

19 

_  10.6255483 

18  : 

j  10.625*0304 

17 

I  10.6245132 

16 

1  10.6239966  j 

!  10.6-234806  | 

!  M- 

10.6229653 

13 

10.6224507  1 

12 

10.6219367 

1 1 

10.6214233 

10 

10.6209106 

9 

10.6203985 

10.6198871 

7 

10.6193763 

6 

j  10.61 88667* 

5 

1  10.6183566 

4 

10.6178477 

3 

!  10.6173395 

2 

j  10.6I6S3IS 

1 

1  10.6163248 

0 

1  Z.  Secant. 

IT 

1 

_ 

'  2 'Hi  lin.it to,;. 

jV.  iJpjTgT 

m  in.'  u.\b.  vi.' 

1  •;  |i2-o; 


128 


Table  of  Natural 


27  249S3SO 

28  2498167 

29  12500984 

30  2503800 
|/Z.  Co-Sine 


9689438 
96SS718 
96S799S 
96 S7277 
9686555 
9685832 
968510S 
96843S3 
9683657 
9682951 ' 
96S22C4. 
9681476 

Tx.kkt 


14  D  E 

GREE! 

M  |  N.  Sine. 

AT.  Co-Sine, 

V.  Tangent. 

v.  Co- Tang, 

0  i  2419219 

9702957 

2493280 

40107809" 

1  j  2422041 

9702253 

2496370 

40058 ,65 

2  !  2424863 

9701548 

2499460 

40008636’ 

3  j  2427685 

9700842 

250255, 

39959223 

4  j  2450507 

97C01  35 

2 505642 

39909924 

5  !  2433329 

9699428 

'2508754 

59  >6.  >7  39 

6  i  2436150 

9698720 

2511826 

398, 1669 

7  2438971 

969S01 1 

2514919 

39762712 

8  2441792 

9697301 

2518012 

|  397I3G6S 

9  2444613 

9696590 

2521106 

j  39665137 

10  2447433 

9695’>79 

2524200 

|  39616518 

ii  2450254 

9695167 

2527294 

3956S0U 

12  _2_453°74_ 

_?1944_54_ 

25303S9_ 

J9VI9615 

13  2455894 

9693740 

2533484 

!  3947133I 

14  245S713 

9693025 

2536580 

,  39423157 

15  2461553 

9692309 

2^39676 

j  39375094 

16  2464352 

9691592 

2542773 

!  39327141 

17  2467171 

9690875 

2545870 

i  39279297 

18  2469990 

969c  57 

254S96S 

!  39231563 

2552066 
25SS165 
255S264 
2561363 
2564463 
256756^3 
2570664 
2573766 
257686s 
2579970 
2583073 
25861 76 
N.Co-Tang. 


39183937 
391 36420 
39089011 
39041710 
38994516 
3 8947429 
389=0448 
38853574 
38806805 
38760142 
38713584 
38667131 
N, Tangent. 


N .  Scant. 

j_03o6i17~ 

103068S3 

10307632 

L03083S2 

10309133 

10309885 

10310638 

10311392 

10312147 

10312903 

10313660 

10314418 

J_°3J5J77 

10315936 

10316697 

10317459 

10318222 

10318985 

10319750 

10320516 

103212S2 

10322050 

1032281S 

103235S8 

10324359 

10325130 

10325903 

10326676 

10327451 

1032S227 

10329003 

\N.Co-Secant 


^N.Co-Sectim. 

|  JU3305T 

!  41287487 

i  41239435 

I  41191498 
:  41 143675 
!  410959^7 
;  41 048 37 4_ 

t  41000893 
:  40953526 
j  40906272 
!  40859130 
40812100 
407^5181 
40718374 
40671677 
40625091 
40578615 
40532249 
40485992 
4043984+ 

40393804 
40347872 
40302048 
40256332 
40210722 
40165219" 
40119823 
40074532 
40029347 
39984267 
39939292 
.  N.  Secant.  1 


Latitude  28  Deg.  00  Min.  North  'Declination.  | 

\d\  4  d.  6  d.  8  d.  IQ  ~d. I  12 \d.  14  d.  16  d.  1 8  d.  20  d.  22  ~d.  23 7| 

-m.\h.  1  n.  m.  b.  m.  m.  h.  m.  m.  h.  rn.  m.  J h.  m.  m.  b.  m.  m.  k.  m.  >n.  h.  m.  m.  h.  m.  in.  b.  m  nt  f.  m 
J  jl2.C  12.0  12.0  12.0  j  12.0  12.0  12.C  12.C  I2.C  12.C  12.0 

3  IjO.19  I0.l8  20.16  20.14  1:0.13  1  0.12  1  0.11  200-9  200.7  200.5  1  00.4 

-  J  0^2  _i0*3<5_3°-33  3  |o^o  3;<^27  _3  0.24  j  0.21  _3  0.18  40.14  30.11  300.8 
5.41.02  50.57  50.52  5,0.47  5042  50.37  50.32  50-27  50.22  60.16  40.12 

5.61.29  71.22  71*15  74.o8  61.02  60.56  70.49  70.42  70.35100.25  60.19 

2:_9  2.03  _9  t_.54  9  1.4s  ,vU.;6(_9  1^27  c9[L.i_Sjic  1.08  100.58  ic  048  u  047  90.28; 
3412.52  11  2.41  122.29  12  2.1713  2.04  15  1.51,13  1-3'-  1 3 1 1 •  2 141-11  1604512043 
+  14  4. co  14  3-46  14*3-32  1 5  >1717  3-co  1?  2-43|i?  2.26  172.09  [7  1.5221  1.31  81  1.13 
545  v3£  15  5J_5  16,4.59  16  443  91  4-24  19  4-C5  15  3 4.6  19  3.27  20 3 -07  25  2.42  22  2.20 
I  6.2117.  17  17  17  ~  l74*56j  444 4T16 

I  j  6.42  6.27  6. it; 


Artificial  Sines,  Tangents,  and  Secants 


cnriz  e 


M 

L.  Sine.  j  L.  Co-Sine,  j 

z.  r.^2t:;. 

z.  Co-T,ug. 

L.  Secant 

0 

9.3836752  !  9.9S6904L  ; 

9.396771 I 

10.6032289' . 

1  i 

1 

9.3S4LS15  |  9.9868726  | 

9.5973089 

ic. 6026911 

10.01  M2 

2 

9.3S46873  ;  9.9S68410  ; 

9-3978465 

10.6021537 

I  C.~  1515 

3 

9.3S51924  ;  9.9^68094  : 

9.3985830 

10.601617 : 

ic. 013 : 

4 

9-385 6969  ;  9-9867778  : 

9-^989191 

10.6  1  Sco  1 

I  2. Cl  522 

5 

9.3S62C08  ;  9.9867461  1 

9.3994547 

10.6005453 

IC.OI325 

6 

9.3867040  .  9.9867144  1 

9-3999896 

10.6000104 

IO.OI328 

7 

9.3872067  i  9.9866827 

9-40052.:. 

10.5994760 

IO.OI33I 

8 

9.5877087  9.9860509 

y.4010578 

10.5989422 

IC.OI334, 

9 

9.3882101  9.9866191 

9.401 5910 

10.5984090 

10.01 338 

10 

9.3887109  9-9865872 

9.4021237 

IC. 5978763  ; 

10.01341 

11 

9-3892111  9-9865553  j 

9.4026558 

IO.5973442 

10.01344. 

12 

9.389710  6  9.9865233 

9.4031873 

IC.596S127 

1 0.0 1  3.17' 

13 

9.3002096  9.9864913  i 

9.4037182 

IO.5962818 

10.0135“ 

14 

9.3907079  9.9864593 

$.4042486 

10.5957514 

10.01354.- 

15 

9-3912057  9-9864273  , 

9.4047784 

10.59522,6 

10.01357. 

16 

9.3917028  9.9863952 

9-4053076  ! 

!  1 0-5  946924 

10.01  360.; 

17 

9.3921993  9-9863630  ; 

9-4058563  i 

|  10.594,657 

1 2.0136  3; 

18 

9.3926952  9.9863308  : 

3.^4063644 

IO.5936356  ' 

10.01366V 

'  19 

9-393I905  9'98629S6~  -j 

$.40689,9  i 

i  10.5931081  ' 

1  0 . 7M  3701 

20 

9-3936852  9.9862663 

9.40741 s$  ; 

|  ,0.5925811 

1  2.  -t  375: 

21 

9-39  41794  9-9862340 

9-407945  5  , 

1  :>  yL  . 

22 

!  9.39467 29  9.9862CI7  . 

9-4084712 

'  12.591528', 

lc.  1 5730 

23 

9-395l65si  9-9861693  1 

9.4089965  . 

I O.59IO  3 5 

24 

9.3956581  9.9861369 

_9_l4£95  2_L2_ 

IO.5904788 

1  0.0*3863 

25 

j  9-3961499  9-9861045  : 

9.41 00?  5  4 

'  IO.5899546  ' 

IO.CI58P5 

26 

9.3966410  9.9S60720 

9-4105692 

j  IO.58943IO 

10. 013928 

27 

9.3971315  9-9860394 

9.4110921 

i  10.5889079 

IMOI  396: 

28 

9-59762I5  9.9860:69  : 

9.4116146 

1  iO.5883854 

10.01  399: 

29 

9.3981109  9-9859742 

9.4121366 

IO.587S654 

r 0.012  -8- 

3:j 

9.3985996  9.9859416 

9-4126581 

IO.5873419 

J n.c\ 405^ 

_ 

i  Z.  Co-Sine,  L . 

Z.  Co-Tang. 

Z.  Tangent.  • 

L .  C  o-.\  eca 

_  Latitude  28  Deg.  co  Min.  South  Declination. 

_  °  p-  2  A]  4  j'jT  l"i.  d:Y7  L  7+\cCi6\dA 

b.  m.\rn  h.  m.'  m3.  w.  m.  m3,  m  m.b.m  rub.  m,  Kb  m  ! K. LmKnX ;;J w.k~K!  m3 

N]2.c\  |I2.o|  |l2.C,  42.0  1 2.C  ,!2.  02.0  ,,2.0;  ,2.0  1,2.0  Ij  >V-  3 

I  0.21;  10.22,  1J0.23:  l.C.24  2,0.26  2  Y  .'2 :  1,0.29  I0.3C  >0.32' 

L  ^iiJ?’^!^il^M.o-52_3|o.55  JC.5'-,  :\6.oi  36.04  36.07!  3'6.jA'  4]  !ij| 

•1  i.io!  j.i.14  .i  t.i <3  if.,,  c c  ,  o;  r . ..  : — : 


3  jl.  LO,  41.14:  4I1 

4  j  1 .4 1 '  6  1 47;  6|i 

5  i2.20[  _8  2.28^12 

6  13.14,1 1  3.254  ij; 

7  i4« 28,144. 42'i4;4 


49!  3.0-5  2 
lS  4  i.L" 
53i  6  ,.59 


36’  i  2  344124 
56,145-10  14  5 


5?!_>0-5';  46.0^1  3  6- ,-:-4-_3  6.07!  3 '6.,  o'  j  J,  .j^j  ?  j 
27!  <1.32  5.1.57  544-1  5  1  •  Yj. _5 , i - 5 2 .  5 j u 57 j  ^ !. 

72.15  0:2.19  72.-6  72.55;  7  2.40  74.47  98 
V:  9  I-04  _9!3-l  3  lo' 3- 2 ,03-53  ,0  5.43  55II  ,1; 
c:  \  2  4.1 2  13  4-25  1  3  448  13  4-5  i  i'3  5*04  14I5. 18!  ! 
24155.0:  !  i  i  i  i  ,  * 


AT.  S  ine. 
2503800 
2506616 
25C9432 
251224.8 


i  2570760 
•  2582572 
.  258536  I 
J_2_5^_T_90 
Co- Sint 


'N.  Co- sine. 
\  9681476 
9680747 
9680018 
9679288 
9678557 
9677825 

.1  9«77''?L 

1  9- 76358 
I  9675623 
96748SS 
I  9^7415^ 
96734  i  5 
J  967J6J7_ 
9671938 

|  5671199 
:  9670419 
I  966971s 
i  966S976 

-|_9668;2  33 

!  9667490 
:  9666746 
j  9666001 
9665255 
96*4508 
_966j_-£;. 
$66301 
9662263 
c66i 5 1 3 
|  9660762 
9660010 
I  96-92- S 


T  a.  b  L  e  of  Natural  and 

14  degrees. 

ST.TJxgent.  V.  C &  Tung.  77.  Se 

25861 76  3 8667 1 3 i_  10329 

2589280  3862^82  T0329 

2592384  3S574537  .  1033c 

2595488  38528396  10331 

2598593  3^482358  10332 

2601699  38436424  10332 

2604805  j_839059i__  10337 

2607911  33344p,6i-  "13334 

2611018  38299233  10335 

2614126  j  38253707  103 i<t 

2617234  ;  38208281  1033^ 

2620342  I  38162957  10333 

262345 381  1 773j_  1033$ 

2626560  38072609  103  35 

2629670  38027585  10333 

2632780  379S2661  1034c 

2635891  37937535  10341 

2639002  37s93iC9  1034: 

•2642114  37848481  1034' 


2607911 
26 1 1  c  1 8 
2614126 
2617234 
26203  +2 
262345D 
2626560 
2629670  1 
2632780  ; 
2635891  ! 
2639P02  ! 

26.jP!  I  4 
j  2645  2  26’ 
2648339 
2651.132 
2654-66 
26-7680 
266C794 
^063909 
2667025 
2670141 
2675257 

Q676374 

2979492 


37-’2395  l 
37759519 
377151^5 
37670917  j 
576268  7  | 
_17 5^2/63  J 
37538815 
37494963 
37031007 
374^7546 
37363980 

373205oS_ 


A'.  Seam.  \N.  Co-  Sec  am.  | 
10329003  j _3 9939T9T j~ 
10*329781  !  39894421  : 

10330559  !  3?849654  : 
I03 3  1 339  S  3980499! 
103321 1 9  !  39760431 
I033290L  ;  39715975 
I0333683  ;  39671621^ _ 

1 ^334467  ;  39627369 
l033525  1  i  39583219 
10336037  ;  30539171 
10336823  j  39495224 
10337611  j  39451379 
10338399J  3940763 1_  _ 
10339188  3936398S 

1o339979  39320443 

1*0340770  39276997 

1 °3  4 1 563  39233651 

10342356  39190403 

_1£>343I5I  !  39H72S4  ‘ 


J N.Cc-T.irg.  N.  T urgent,  ! 

75  d"p;  rc  ir e  e~sT 


10443946 

10344743 
K  545540 


!  10348740 
i  10549542 
!  10550346 
|  10351 150 

j  10351955 

:  10352762 
\N.Co7sec7m 


_39939£92_j 

39S94421 

3?849654 

39804991 

39760431 

39715975 

39671621 

30 

29 

28 

27 

26 

25 

24 

39627369 

23 

39583219 

22 

I  39539171 

21 

j  39495224 

20 

j  39451379 

19 

1  39407633 

18 

3936398S 

17 

39320443  1 

16 

39276997 

15 

3923565  L 

H 

39190403 

1  3 

IJ9I472H 

12 

:•  39104203' 

:  1 1 

3:4  6 1:. so 

■  IO  i 

j  3  fiQjC  ;■  . 

:  9  ! 

"  389^ 

^  38890-.  • 

;  3;‘,479--8 

1  38805-70  1 

1  4  1 

!  3^763203 

!  3  1 

|  3872 nil 

!  2 

38679025 

1  1 

1  38637033 

i  0 

'  A8  Sec  tint. 

1  M  ' 

i’.ndc  29  Deg.  00  Min.  North  Declination. 

6  |  d.\  '3  \d.  jo|  ch  nd.  14  \d.\  16  d.  1 S  ~Z  2c  I  A}. 

y  m \n.\h.  mini.  k.  mitn.  h.  m.\m.  h.  m  F7m  ,n.  b  v..\nT  ', 


1  jO-21  1  j  0.2  0 

1 2.0 
1  0.19 

?:;7 

0.45 

l2.°:31  3  jo-40 

J>  0G7 

_3j°G4 

1.12 

4-1.08;  4:1.04 

5  0.59 

5-0-54 

'■43 

^  1  '87  6*1.3  i 

61.25 

6)1.19 

2—3 

_8,'i!25  J8  J-57 

•_8  1-49 

9  1.40 

3*34 

U:3 -20 14,3.06 

14  2.521 

152.37 

4.14 

e  <0 

r?!4,°4l^-54 

:ic  3*4i 

12.0  ,12.0  12.0 
20.15  i‘o. 14  1  0.13 
30.31  3  0.2S  30.25 


1.12  7  1.0^  70.56)  /iO, 
'•4_i|_9  1.32  9j1_.23i.ji 
2.22122.1c  1 3 1 i_*5 7 j  1 3  <■ 
3.22)16-3.06  16:2.5c  16  2 
4-46,'i  8  4.28  184.10118  3, 
5. 2 ill 6  6.04  16  5.49),  '  5, 


i:  J  -Uj\  4‘cm 

3  5  610.3c  5  0.251  5 jo.'. 
51  7jo.-:4  70.37)  So.: 

13  i?iL*  1?>  *2  '£ic  ?  i  k 
44jl3;-8i  13  1.1*8.75  1  .c 
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36464548 

56427392 
36390315 
36353316 
36316395 
.362795 53 
A\  Secant. 


J-V'.lt:i^c  5  1  Deg.  CO  Min.  North  "Declination, 


±  j-: 

6 

8 

d  |  10 

d 

,T* 

14 

~d 

1 6  |  d.  \  i  S  :  d. 

20  j  d.  22 

h.  rn.  m. 

■■ 

:.  m 

■  2 .' 

0  1 : 

w.t:.  >?;. 

rn 

rn.  h.  rn. 

rn. 

h.  m. 

m.  b.  rn,'  rn 

?/7.  /’■  ?/J. 

0.21  i 

-V2:l  i 

:i2o 

1 

i  2.r 
0.l6 

1  2.' 

1  CM* 

2 

1 2  .r 
0.13 

•2  0.1  1 1  2 

00.9,1  100.8 

-M''. 

J  IlH 

0.31 

3.0-28 

3 

0-2  s 

3:o,22'  3 

p-i-91  30.16 

!l  .37;  6 

i  4.  •  ; 

1.51'  6 
P-o6  E 

7‘ l .1  8 

!  j 
6 

1 

I  '•*  '  ■ 
!  .1  2: 

40.46 

6  1  .c6 

5 

C.41 

O.59 

50.36:  5 
7  ' 1 5  2  /| 

■>.;  1  ■  60.2? 

0.45!  $0.37 

‘•5  ■ 

J  Ij4$ 

cl 

9  l  .31 

1.22! 

_9.ilL3'  9j 

l_pH'loo-54 

'3.05  ill 

4.1 T  10 

2.54  [  1 ! 
-  1  : 1 

i  1  2.32 

!  j 

2.2  ■ 

1 2  2.08 

1  2 

1 .56 

12  1..3 4  12' 

1  -3'2  14  i.iSji 

WE  6.00  IJ  5478 


r;i  >  ->  v-o.  2.33  i5|2.i«  182.00:14 1.46 

-c-6  L!  4^-k.  4.36J6 4.2: j  1 6  4.0. 4 j_6 3 .4 8; i  7! 3 .3 1  2C3.11il62.55l 
j'4;5.c  7:156.52:1.  5.37>5>22  15^07  164.49:1  4  47? 
!  j  I  I  !  '6.29  [6.18 


Artificial  Sines,  Tangents,  and  Secants. 


M  L.  Sine. 

30  9-4268938  1 

31  9.4273541 

32  9.4278089 

33  9.4282631 

34  9.4287169 

35  9.4291701 

36  $.4296228 

37  94300750 

38  9.4305267 

39  9-4309779 

40  9.4314286 

41  9.4318788 

42  9.4323285 


L.  Co -Sine. 
9.9839105 

9-9S3S755 

9.9838404 

9.9838052 

9.9837701 

9.9837348 

JL?:^ii99_6_ 

9.9836643 

9.9536290 

0.9835936 

9..9S355S2 

9.9835227 

9.9834872 


43 

9-4327777 

9-98345I7 

44 

9.4332264 

9.9834161 

45 

9.4336746 

9.9833805 

46 

9.4.341223 

9.9833449 

47 

9.4345694 

9.9833092 

48 

94350161 

9-98j2735 

49 

9.4354623 

9-9832377 

50 

9.4359080 

9.9832019 

5i 

9-43^532 

9.9831661 

52 

9.4567980 

9-9831302 

63  ] 

:  9. 4372422 

9.9830942 

54  ! 

_£.4376859_ 

?-9£3p5$3_ 

55  ' 

9-43$i292  1 

l  9.9S30223 

56 

9-43857I9  1 

9.9829862 

57 

9.4390142 

|  9.9S29501 

5$ 

9.4394560 

9-9829140 

59 

i  9-4398973 

j  9-9 $28778 

60 

9-44CJ3  8i_ 

9.9828416 

1  Z.  Co-Sine. 

1  L.Jhie.  i 

1$  D  E 
Z.  Tangent. 
9-4429883 
9-4434786 
94439685 

9-4441579 

9.4449468 

94454352 

9-4459232 

94464107 

9.446S978 

9-4473!43 

9.4478704 

9.4483561 
94^8841 3_ 
94493260 

94498102 

9.4502940 
94507774 
9.4512 602 
944_7427 
9.4522246 
9.4527  61 
94531872 
94536678 
94541479 
9 -4 5 4627^ 
94551069' 
9  4555857 
9.4560641 
9.4565420 
9-4570194 
9.4574964 
L.  Co-Tang. 

_ 74  Id  e 


G  REES. 

Z.  Co-T.tng. 
10.5  5  701 1 7 
10.556 -,214 
10.5560315 
10.5555421 
10.5550532 
10.5545648 
10.5543768 

10.5535893 

10.5531022 

10.5526157 

10.5521296 

10.5516439 

10.55  1 1587 

10-5506740' 

10.5501  898 

ic. 5497060 

10.5492226 

10.5487398 

10.54S257.3_ 

1 0-5477754 

10.5472939 

10.54.6-1128 
10.5463  322 
10.5458521 
10.5453724 

10.5448931 
10.5444143 
ic-543935 9 
10.5434580 
10.5429806 
10.5425036 
!  Z.  Tangent. 

“cTr'h  e~s7" 


L.  Secant. 
10.0160895 
lo.oi  6 1 245 
10.0161596 
10.0161948 
10.0162299 
10.0162652 
10.0163004 
10.0163  357 
10.01637  to 
10.0164064. 
10.0164418 
i  10.0164773 
10.01 65128 

i  1 001654s j 

1  ic. 0165839 
:  1  :• 0166195 
1  10.0166551 
j  IC-.016690S 
j  10.0167265 
I  ic. 0167623 
1 0.11679  8 1 
10.0168339 
ic. 01 68698 
10.0169058 
1C.  01 63417 
10.0169777 
IC.C17013S 
10.0170499 
10. 01 70860 
10.0171222 
10.0171586' 
.i  Z.  Co- Secant. 


L.  Co- Secant. 

— 

|  10.5726459 

10.5721911 
1  ic.5717369 
10.5712S31 
10.5708299 
10.5703772^ 
10.569925c 

10.5694733 

.  10.5690221 

;  IC. 5685714 

IO.5681212 
10.56767^5 
1  10.5572223' 
IO.5667736 
I  IO.5665254 
IO.5658777 
1 0.5654306 
1 0.5649839 
IO.5645377 
10.5640920 
IO.5636468 
1C. 5 63 2020 

10.562757$ 

I0.562314L 
10.561  8  70S 
IO.56142S1 
10.5609858 
IO.56C5440 
IO.56CI027 
ic. 5596619 
Z.  Secant. 


1  O  1  d.\  2  jj.|_ 


Latitude  51  Deg.  Co  Min. 

Ti\ TR!  _s_U|  TojdJI 

j.  w.\b.  mi  m  IS.  m.\tn.\k,  m.\  m.  L\  rn. 


10.24  .10,251 
_2  C  15  _i  0.5  3*_ 


6  ! 

~d\ 

h.  mi 

m 

-  -d 

2 

t  .28: 

— • 

-2.07 

6 

2.54! 

_9 

3.5641 

5  • 1 2 

So  at  h  lDc  cl  in  at  ion. 

d. '  1 4 1  d  I  1 6  d.  18  d.'  l  o  d\  2  2  ,  d. 
m.b.  ml  rn  b.  rn.  m.b.  m.  mb.  nt.  mlKnu'm. 


4:1.42;  4  1.46;  5  1-51 
6  2.26 j  6  2.32!  7  2.39 
'_9.->2]j  9  3-3o!  5  3.39 


m.b.  m.  rn. 

>.  m. 

h.  m. 

rnlh.  m. 

112.0,  i 

12.C 

12 .0 

12.0 

2,0.36,  2 

-.38  1,0.39 

i  0.40 

3  1-14.  3 

I- 17  3 

1.2  > 

3  1-23 

54-56;  5 

2-ci  6 

2-07 

■42.11 

7,2-46  7 

2.53  '8 

3. Cl 

^  5.06 

9  3*4$|  9 

3.57  to 

4-07 

.8-1.15 

12^5.05  12 

5-17 

i 

i _ _ _ 

M 

N.  Sim. 

X.  Co- Yin.,  , 

0 

2756374 

9612617 

1 

2759170 

!  96ll 8 \r 

2 

2761965 

'  961  I'h 

3 

2764761 

:  9*!  '-2:8 

j 

4 

2767556 

5 

j  2770352 

.4  ,  s J  !  - 

6 

1  2773147 

9607  72  2  ; 

7 

!  2775941 

;  2778756 

96:6177  , 

9 

■^p 

96  M  768  ' 

10 

278932-1 

<  .  -  .♦  •:  . 

IT 

27871 18 

12 

27^*991 1 

:  960295  ■;  ; 

*3 

2792704 

j  96-72T2S  j 

14 

2/9 5497 

;  ;6oi  -12 

15 

279S290 

!  9*00498 

16 

2 So 108 ’ 

9599 -'-4 

17 

2S03S7S 

9528870 

.  is 

2806667 

9598::  .  5  | 

D 

2809*459  : 

959723* 

20 

2812251  , 

9596418 

21 

2S15042  ! 

9595*-- 

22 

2817833 

9594781 

25 

2820624 

95959*1 

24 

2S23415 

1  9593HO 

2826205“ 

9592318 

. 

26 

|  2S2S995 

9591455 

27 

2831785 

9^90672 

28 

2834575  | 

9589848  i 

29 

28373*4 

9589023  , 

30 

2810153 

95-88107  ; 

_ 1 

•V.  Co-Sine. 

■V.  Sim.  ■ 

1 

I . “ 

Latin 

idc  32  I 

io_D  _E  G_K  E  E  S 


08.423  ;  34i-*289i 

i>l!>7J  '’47456J] 

‘914734  !  -J4J  ‘  446 
-91  7*9-  r  34-7T  3 34 
:;iic47  34-234^97 

-Eiir-E  34f9213J_ 

iy^745j  34-1*0443 

1930521  54125626 

J9556S0  i  540S60S2 
193*859  !  54050210 
*939999  D4015612 


.'  A~.  Tangent. 

d'eTTr-e  f. 


Natural  and 

s.  ”  - - 

N.  Seem. 

N~.Cc-  Seem 

10402994 

i  3*279553 

60 

10405863 

36242788 

59~ 

10404752 

36206101 

58 

10405602 

36169490 

57 

10406473 

3*132957 

5* 

10407346 

36096501 

55 

10408219 

36060121 

54 

10409094 

36o238i8~ 

10429969 

3598759-' 

52 

. 

10410845 

35951535 

5i 

j 

10411725 

359155*3 

50 

i 

10412601 

358793*2 

49 

i 

10413481 

35843437 

48 

10414362 

35807586 

47 

10415243 

3577!8io 

46 

10416126 

3573*io8 

45 

1041 7009 

3570048i 

44 

1041 7S93. 

35664928 

43 

1041S7S0  i 

! _ 3 5*29 44 5  : 

42 

10419667  j 

35594042 

41 

10420554 

35558710 

40 

i 042 I 443  j 

35523450 

39 

10422533 

35488263 

3  j 

10423224  | 

35453149 

37 

10424116 

35418107 

36 

:  10425009 

35383138 

35 

10425905  : 

35348240 

34 

;  10426798  ; 

35313414 

33 

;  10427694 

35278660 

32 

10428591 

35243977 

31 

10429489  1 

35209365 

30 

Co-Secant.'- 

N.  Secant,  i 

~ 

_  O  l^j  2  '  cl\  4J d.  \  6  \d.\  «.)  \d.  i  ic  ,cL'  1  2 

|  h.  r.i.  m.  J&.  m.m. --b.  nj. 'm.'bTin. •»). ' b.  m.  »i."\h.  ~ 

pA'l^.o'  1 1 2.0  ,i,-.!  42.-:|  |i2.-;  U/;  12.. 

I  ,0.24  1  2.25  l  0.22i  l  . 2 1  '  '  '  ' •  I  '  _  O. :  7  : 

26.46  jc4;l  20.42;  jU.  p!  :  '.7: 

3  i«Ijj  2  i « 14  4  1 .  i ;  •  2  \.-(-\  s’  1 .0 ; !  «  0.56  1 

4  J-54j  61.46  6,r..t  ;  6.1.54!  6'r._  '  64.2.-  '  i.P 

6  h.'iSjlf  3.1  8  1 C ; -3 .  :■)•  T  -  i.  V  lo.'2«2  '■•  l  I12.7-  !  !  l.lC 

7  4.3S!12  4.26  12!  1.,  4  L -i  4.  2  i  2: 3  •  *  '  rkry^J. 


Nc rth  Dccl'raatio 

d\  14  'd.  16  ^.j  iSj^.  20  d. j  22  Z123 

m.  >n. m.un.  h.  w.  >«  w  «.  ijjTr, 
,  |1A-  42,.  |l  2.-|  12.C  jl  2.C  1 1 2. 


7C*4$j  7,0.41  j  « 10.31 

iijl.q  1,12,1.  3y:i4;C25iIo!l.  I 

f  -i'2*4l  j  1 5  2 .26' 1  7.2.09;  1 4-1.5 


M 


Artificial  Sines,  Tangents,  and  Secants. 

M7 

16  D  E  G  R  E  E  s.  1 

M 

L.  Sine. 

L .  Co- Sine. 

L.  Tangent,  i  L.  Co-Tang. 

L.  Secant. 

L.Co-ieeant.  1 

0 

9.4403381 

9.982S416 

9.4574964  10.5425036 

10.0171584 

10.5596619  !  60 

I 

0.4407784 

9.9828054 

9-4579730  10.5420270 

10.0171946 

1  c- 55922 16"  50 

2 

9.4412182 

9.9827691 

94584491  10.5415509 

10.01 72309 

10.5587818  58 

3 

9.441657* 

9.9827328 

9.4589248  10.5410752 

10.01 72672 

1 0-5  5  85221  ;  7 

4 

9.4420965 

9.982^964 

9.4594001  10.5405999 

LC.OI73G36 

10.5579035  56 

5 

9-4425349 

9.9826600 

94598749  10.540125 1 

10.0173400 

10.5574651  55 

6 

9.4429728 

9.9826236 

9.4503492  10.5396508 

10.01  73764 

IC.5570272  54 

7 

9.4434103 

9-9825871 

9.4608232  10.5391768 

IO.CT74I29- 

10.5  5*5897  53 

8 

9.4438472 

9-9825506 

94*129*7  ic.  5387033 

10.0174494 

10,5561528  52 

9 

9.4442837 

9.9825140 

9.4617697  10.53S2303  i 

ic. 01 79860 

10.5557163  51 

10 

9.4447197 

9.9824774 

9.4*22423  10.5377577 

10.0175226 

10.5552804  50 

11 

9-4451553 

9.9824408 

9.4627145  10.5372855  . 

10.0175592 

1 0.5  548447  49 

12 

9.4455904 

9.9824041 

9.4631863  10.536S137  : 

10.  :  i  7 ' 9  5  9 

10.5544096  48 

li 

9.4460250 

9.9823674 

9.4636576  ic. 5363424 

1  ac 176326 

i0-1: ‘5^9750  47 

14 

9.44*4591 

9.9823306 

9.4641285  10.5358715 

10.0176694 

1  °-6  y  3^409  4* 

15 

9.4468927 

9.9822938 

94*45990  10.5  354c u  ; 

10.0177062 

10.5531073  45 

16 

9.4473259 

9.9822569 

9.4650690  10.534940  ; 

10.01 77431 

17 

9.4477586 

9.9822201 

9.4655386  10.5344*14  : 

10.0 1 77790 

10.5522414  4? 

l^- 

9.4481909 

9.9821831 

9.4600078  •  10. S3 39922 

10.0178169 

!  10.551^091  J-2_ 

1  19 

~944S622y 

9.9821462 

9.4664765  1 10.5335235 

1  c. .  0 1  7  8  5  3  ■  > 

1  10.5573773  41 

[  20 

9.4490540 

9.9821092 

9.4669448  j  10.5332552 

io.oi 78908 

10.5509460  40 

21 

I  9.449+849 

9.9820721 

j 

9.4674127  :  10.5325873 

10.01  79279 

10.5505 1 51  39 

22 

9-4499153 

9.9S20351 

9.4678802  i  10.5321198 

10.01 79049  ; 

10.5500847  38 

23 

94503452 

9.9819979 

j 

9.4683473  j  ic. 53 16527  : 

1  .-.01  80021 

10.5496548  37 

24 

9.4507747 

9.9819608 

9.4688139  ;  10.5311861  ; 

r.'-.oi  8039  2 

_io:54?22  5  3_  3* 

25 

9.4512037 

9.9819236 

9,4692801  •:  10.5307199 

1 c. :  1 8  2764 

1^.5487963  35 

26 

9.4516322 

9.9S18863  ; 

9-4*97459  j  10.5302541 

10.01 81137 

10*54^8*78  34 

27 

9.4520603 

9.9813490 

94702112  j  10.5-297:.:, 8 

10.018151 0 

10.  '4793^7  33 

'  28 

9.4524879 

9.9818117 

9.47C6762  j  IC.529323S  ; 

lo.c  1 5 1  S83 

10^475121  32 

29 

9.4529151 

9-98I7744 

9.47H4O7  I  10.5288593  j 

1  -'.0182256 

10.5470849  31 

3° 

9.4533418 

9.9817370 

7j_6o48_ |  10.528395 2  | 

1  -.01 82630 

^•54**582  30 

L.  Co- Sim. 

L.  Sim. 

L.  Co-Tang.  1  L.  T argent.  ! 

L.  Co- Secant. 

I  L.  Secant.  M 

|  73  DP,  G  R  F.  F.  S.  1 

Latitude  32  Deg.  00  Min.  South  ‘Declination. 


of  Natural  and 


~M  iV.  Sine. 

30  2S40153 

31  2842942 

32  2845731 

33  2848520 

34  285x308 

35  2854096 
_j6_  2856884 

37  2859671 

3^  286245S 

39  2865245 

4°  2868032 

41  2870819 

42  42873601 

43  2876391 

■44  2879177 

45  2881963 

46  2884748 


_ _  16  DEGREE  S._ 

|iV.  Co-Sine.  S'.  Tangent.  St.  Co-Tang.  ~ 

_9588i9t_  2962135  3T759434'' 

058737°  2965299  33723408 

9586543  2968464  336S7453 

9585715  2971630  33651568 

95S48S6  2974796  33615753 

95S4056  2977962  33580008 

_9ii 522 j_  _2£8 1 1 2£_  33544333 

95S2394  2984297  33508728" 

9581562  2987465  33473^91 

9580729  2990634  33437724 

9579895  1  2993803  33402326 

957^60  j  2996973  33366997 

Qj7‘v225_  j  3000144  3333 1 736 

9577389  j  3-03315  33296543 

9576552  :  3006486  33261419 

9575714  3009658  33226362 

9574875  3012831  33191373 

9574035  3016004  33156452 

y 5 73 19 5  3019178  3312159S 

9572354  3022352  330S6S11 

9571512  3025527  33052091 

9570669  3028703  33017438 

9569825  3031 S79  32982851 

9568981  3-35055  32948330 

9563!  3_6_  3038232  3291 3S76 

9567290  3041 4TO  32879487 

9566443  304458S  32845164 

9565595  3047767  32810907 

9564747  3050946  32776715 

9563898  3054126  32742588 

9563048  |  3057307  32708526^ 

■  Ar.  4 . _ M. Co-Tang  St.  Tangent. 

_ _ 73-  D~E  GHEES. 


JfjJSecant. 
104.294.89^ 
10430388 
10431289 
10432190 
1043^092 
10433995 
I  10434900 
I  10435805 
:  10436712 
1  10437619 
t  10438528 
j  10439437 

!  1044034.8 

j  IO44I259 
I 04421 72 
10443086 
10444001 
IC4449I7 

10445833 
IO44675I 
IO44767O 
10448590 
1044951  I 
lO 450433 

IO45I357. 

10452281 

10453206 

10454132 

10455060 

IO455988 
IO456918 
N.Co.  Secant 


N.  co-Secant. 
35209365"  ~ 
35X74824 
35H0354 
35105954 
35071625 
35037365 
3  5003 1 7  5_ 

34969055 

34935c°4 

34901023 

34867110 

34833267 

34799492  _ 

34765785 

34732146 

34698576 

34665073 

34631637 

345982 6g_  _ 

34564969 

34531735 
3449856S 
34465467 
34432433 
..34399 465_  _ 
34366563 
34333727 
34300956 
34268251 
34235611 
342,03036  _ 

•  St.  Secant. 


—  _  o'  ^ 

d  I  6  d  8  £■/.(  10 
[.  mAh.  in.  hi.  A.  wi. 


<M_3 . 
4-  1. 1 2;  4  l.oS 


2j4* I  7  I  2  4.05  =  12  3.53  12  3.41  I 
•i'5  36  13  5.23'lJ  5-10  134.57  1 


12  I  d.\  14 

di  16  d.  j 

h.  m.\  rath.  rn. 

m.  h.  m.  ini'! 

1 2.o|  I12.O 

jl2.0  |l 

0.17;  1(0.16 

10.15  2  C 

0.35I  3'o.32 

30.29  3|c 

°-55i  40.51 

50.46  5.; 

1.18:  6,1.12 

6  1  .c6  6ji 

i.49i_S'i  .41 

jn.32  9ji 

2.30'n  -2. 19 

12  2.081 11 

3.284  34.1 5 

14  3.oi!i 4 : 

4*44  144.29' 1 5  4.14  154 

6'-cS  13  5*55 

1 

13  5.4213 

m.  m  k.  in.  m)h.  mi  m.  h.  nu 

:.o  12.0  (12.0!  12.0 

13  2 o»i  1  200.9!  joo.8 

56  _3  0.23  _ 40.19;.  2  0.17 
41  5  0.36  50.31]  40.27 
co  70.53  70.46  50.41 
23  jp  1^.14  10 1.04  7  1.57 

57  121.45  13,1.32  102^22 
47  142.33  162.17  13,2.04 
59  i_5  344  18.3.26  143.12 
29  14  5*15  18:4.57:1 3*4.44 

643  13  6.3o'io'6.2o 


Artificial  Sines,  Tangents,  and  Secants. 


L.Sine1 _ 

945  334i_g_ 

94537681 

9454193  9 

94546192 

9.4550441 

94554686 

9.4558926 

94563161 

94567392 

94571618 

9.4575840 

94580058 

9.4584271 

94588480 

9.45926S4 

94596884 

9.4601079 

94605270 

9.4609456 

94613638 

9.4617816 

946219S9 

94626158 

9.4630323 

9.4634483 

9.4638639 

9.4642790 

94646938 

946510S1 

94655219 

.  94659353 

L.Co-Sine. 


L.  Co- Sine. 

9.9817370 

9-98i6995 

9.9816620 

0.9816245 

9.9815870 

9.9815494 

9.9815117 

9.9814740 
9.9814363  ! 
9.9813986  j 
9.9813608 
9.9S13229 
9.9S12S50 

9.9S1247 rr 

9.9812091 

9.9811711 

9.9S11331  j 

9.9810950 

9.9S10569 

9.98101 87 

9.9809805 

9.9809423 

9-9809040 

9.9808657 

9.9808273 

9-9807889 

9 .9807505 

9.9807120 

9.9806735 

9.9806349 

9.9S05963 

~L.Sine. 


16  D  E 
L.  Tangent, 
9.4716048 
94720685 
94725318 

94729947 

94734575 

94739192 

94743808 

94748421 

94753029 

94757633 

9.4762233 

9.4766829 

94771421 

94776009 

9478o59'2 

94785172 

94789748 
9  4794319 
9.4798887 
9.480345  i 
9.480801 1 
9.4812566 
9-4817118 
9.4821666 
94826210 
9.4830750 
9.4835286 
9.4S59818 
94844346 
94848870 
94853390 
L.  Co-Tang. 
73  D  E 


G  K  Li  E  S. 

L.  Co-Tang.  I 
.jo.  5  28  3  95_£l 
IO.5279315  ! 
10.5274682  j 
10.5270053  ! 
10.5265428  j 
10.5260808  ; 
IO.5256192  : 
10.5251579  ; 
10.5246971  ; 
10.5242367  j 
10.5237767  j 
10.5233171  j 

10.5223991  j 
10.5219408 
10.5214828  t 
10.5210252  ' 
j  10.5205681  ; 
10.5201 1 13  ' 
10.5196549  : 
10.5L91989  : 

10.5187424  ! 

I0.5IS2S32 

10.5178334 
ioi1L7J.79^: 
10.5169250  I 

10.5164714  , 

ic. 5160182  ! 
10.5155654 
10.5151130 
10.5 146610 
L.T argent. 

"ore  e  s'.*' 


I.  Secant. 
fno 182630 
10.0183005 
10.01833  .0 
10.01  S375  5 
1 0.-184 130 

100184506 
10.0184883 
10.0185260 
10.01S5637 
10.0186014 
10.0186392 
'10.0186771 
10.0187150 
10.0187529 
10.0187909 
10.0188289 
10.0188669 
10.0189350 
10.018943 1 
10.0189813 
10.0190195 
10.0190577 
10.0190960 
10.0191343 
10.0191727 
10.01021 1 1 
10.0192495 
10.0192889 
10.0193265 
10.0193651 


L.  Co- Secant, 

10.5466582  30 

104462319.  2 9 

10.5458061  28 

10.5453808  27 

10.5449559  26 

10.5445314  25 

10.5441074  24 

10.5436830  23 

10.5402608  22 

10.5428382  21 

10.5424160  20 
10.5419942  19  < 

10.5415729^  J_8_. 
10-5411520  X7 
10.5407316  x6 
10.5403116  i1) 

10.5398921  14 

10.5394730  13 

IO.5390544  J2_ 
IO.5386362  11 

IO.5382184  IO 
10.5378011  9 

10.5373842  8 

10.5369677  7 

10.5365517  6 

10.5361361  5 

10.5357210  4 

10.5353062  3 

10.5348919  2 

10.5344781  l 
10.5340647  _ o_ 


Latitude  3  3  Deg.  00  Min.  South  ‘.Declination. 
+  K!  6  M-|  8  I  d:  io  |  d.\  1 2  j  d.  1  -V  I  d.  16  j  d  |  r 


h.  m.  rrt\h.  m.  m.b.  m.  m.  h.  rn.\ 

S  12.0  1 1 2.0  I2.C  jli.O 

1  0.25  10.26  l  O.27  l  :0.2S 

2  O.5I  2043  3O.56  30.59 

3  1.20  4;1.24  411.28  4;1 .32! 


}?i.  m.  k.  m  m.  h.  m.  w.j h.  m.  > 
jii.o  12.C  jli.c  12.01 
10.2S  1  o.'iy  20.31  1J0.72. 
3.0.59  3  i  .0:  _3  ij05  2,1.071 
44*32  41.36  51.41  4,1  *45 


3  1. 20;  44-24  41-28  44.32  41-36  51.41  4,1-45  4  1.49  5  1.5  4  5  l 

4  1.54  6j2.oo  62.06  6.2.12  62.18  6  2.24  6p*3°  7.2.37  7  2-4.4!  7  2-: 

5  2.37  22.44  82.52  8:3.00  S  3.08  8  3.16  _8. 3. 29  9  3.33  93.42'  9  3 .; 

6  3.31  103.41  103.51  104.01  ic4.11  104.21  104.31  114.42114. 53*11  <.< 

7  440124-52  125.04 12k.i6j  I  j  j  j  I  j 


d. ]  22  d.)l3  j 

rn.fi.  tn  m.h.ra. 

1 1  '2.0  12.0 
IO.4C  IO.4I 

4 -22  3  1-2) 

5(2.09  42.13 
7!’. os  5  3-10 
4 ‘-429  s  4.1 7 


140 


A  Table  of  Natural  and 


A7.  Sin?. 

AAivA 

2926499 
2929 2 So 
2932061 
29 3 4 S4 2 
2937623 
J29404C3 

*943 1  S3" 

294S9<53 

294S743 

29515*2 

2954301 

295708^ 

2959S59 

2962638 
'-'*65416 
2960 I 94 
2970971 
*973749 
2976526 
2979303 
2982079 
2984856 
29 8 76 3 2 
2990408 
2993184 

2995959 

2998734 

3001509 


jAr.  Co-Sine:, 

95630*48^1 
9562197 
9561345  I 
9560492  ( 
9559639  | 
9558785  J 
955793oJ 
9557^74  ' 
9556217  . 
9555360  ■ 

9554502  ■ 

9553643  ! 

9552783  t 
9551922  1 
9551061  i 

9550199  ; 
95493 >6  ; 


_9547'6o7_ 

9546742 

9545076 

9545009 

9544141 
9M-3272 
9  74*40  3_ 
9541 5  ?T 
954:662 

9535/9  ' 

9538917 

9537160 
i  AT.  Sin:.  ! 


_I7  PEGRE  E  S._ 


I  or.  Tangent 
3057  3£7 
3060488 
3063669 
306685 1 
3070034 
3073218 
3076402 

30795 S6 
3082771 
3085957 
3089143 
3092330 
3095517 
3 ->98705 
•3101893 
3105082 
3108272 
3 1 1 1462 
3 1 1 265  ,> 


.V.  Co-Tang 
3270852 6 
32674529 
32640596 
32606728 
3*57*9*4 
3*539iS4 
32505508 

32471 S95 

32438346 

32+04860 

3*371438 

8*338078. 

3230478.0 

32271546 

3223S373 

32205263 

32172215 

32139228 

32106304 


3  V  ■  ■  Tr 

3**7344'-' 

1 0474777 

3 1  2iO|f 

3 204:6;  8 

1C47572S 

3  1 24223 

32007847 

10476679 

312742: 

31975*1/ 

104776-V* 

3  130616 

3i942:cS 

10478586 

10479540 

3157005 

31 877:4* 

10480496“ 

3140200 

31845102 

10481453  j 

314:396 

3  iS  1 272.4 

10482411  1 

3146593 

31780406  | 

i  10483370  1 

3149790 

31748147  ! 

1  10484330 

3  i  5  2;/  8  8 

317I5948_: 

10485291 

C.Co-Tnr.g 

M.  Tangent | 

lAr.Co  Secant. 

AS  secant. 
10456918 
10457848 
104587S0 
10459712 
10460646 
10461581 
10462516 
10463453 
10464391 
10465330 
10465270 
1045721 1 
10468153 
10469.096 
1 0470040 
104 709 86 
10471932 
10472879 
.10473828 


D  E  G  R  E  E  S. 


_  Ar.  Co-Secant. 

34203036 

60 

34 1 7°526 

59 

34138080 

58 

34105699 

57 

34073382 

56 

34041 1 30 

55 

34008941 

54 

33976S16 

*>3 

33944754 

5* 

33912755 

51 

33  880820 

50 

33S4894S 

49 

_  33S17133 

48 

33785391 

47 

33753707 

46 

337220S4 

45 

33690524 

44 

53659026 

43 

.  J36275S9 

42 

33596214 

41 

33564900 

4° 

33533647 

39 

33502455 

38 

33471324 

37 

33440254 

36 

33409244“ 

35 

33378294 

34 

3334/405 

33 

33316575 

32 

332.^5805 

3i 

33*55095 

30 

•  1C.  Secant. 

“M~ 

i  0 

2 

E7t 

■it.  h.  rn. 

S  ,12.C 

\yis 

I  C.25 

1  0.24 

NNJid 

j*  -0 

3  1.22 

41.1  -• 

4  ;  1 .57 

5,!  *5* 

5  2.4c 

7  **35: 

6  '3G4 

“9  5.25! 

7  .4*4* 

W  6-c  ,■ 

'12  5*18. 
i 

\  j 

1 

-  i 

Latitude  34  Deg.  co  Min.  North  ‘ Declination . 
~~d.\ . 


cl  j  IO 

i/2. 


4  rf.j  6_j r/'  8_| 

Yil.' nl.  |/\  til.' til.  i  //;  ■ 

4:; 

••48:  3 : i5:  ;i  4-4 

1.14  2  1.1:  41.15 
I.J6  6!  1. 4-:  6,1.34 
^_S|2.i7. 

3.15  10(3.05  I'd. 55 
4.20  no..c9;i2!>57;i2  3 
-••'.6  121,  '  ,,:2!-.12’-25 


5  1  *0  J 

6  1.28 


i  T  2  j  d.\  14, 

d.  l6  | 

b,  m.'  m.'k.  rn. 

ill.  h.  ill. j 

I2.o!  |l2.C 

I2.C 

0.1S  10.17 

I  0.16 

o*>6,  30.33 

o-d. 

|0*57‘  40.53 

5  0.481 

|L.22  61.16 

61.10 

4*53  _S'l45 

81.37! 

2.55  1  I  2, 2 j 

!  E2.I3,1: 

I35.15 

I  3  3  .c  6  i 

ii'a.iS.i 

6.0'M  3 '<.«;«:! 

1 3  5.4*'i 

n.  b.  rn. 

j  1 2«C 

2  0.14 

<043!  5| 

I-IC  7  1  7 

9  1j28._5 

j.oi'uii 


a- 

N> 

b.  rn. 

rn.'h.  rn. 

12,0 

|l2.C 

0.12 

20.10 

0‘*  4 

JC.2! 

C.38 

40.53 

0.56 

i  70.49 

,[.T0; 

10 1.09 

1,121.? 
j  240,' 16  2.2 

1 3,5*42  13  5.29  13:5.16'  15  5 


rn: 

i2.oj 

ijoo.9: 

1-301?! 

4,0.30] 

60.4?' 

10.I.-9 
12  2.121 
I43*T9j 


!  (6.43' 126.31; 


k,4 


Artificial  Sines,  Tangents,  and  Secants. 


_94659  ?  fL 
I  9.46634S3" 
9.4667609 

1 94671730 
1  9.4675848 
|  9.4679960 
i  9.4684069 
,  9*4688173 
!  94692273 
;  9.4696369 
I  94700461 
|  94704548 
!  94708631 
9.47127IO 
9.4716785 
9.4720S56 

94724922 

9.47289S5 

,_9*473_3043_ 

9*  4737097 
9.4741146 
94745192 
9.4749234 
94753271 

9.4757304 

9  476i3  34 
947^5359 
9.4769380 
94773  396 
9.4777409 
9478i_4i_8_ 
Z.  Co-Sine. 


L.  Co-Sim. 
9*?8o5963_ 
9.9805577 
9.9805190 
9.9804S03 

9-9804415 

9. 9804027 
9.9S03639  j 
9*9803250 
9.9802S60 
,  9.9S02471 
9.9S02081 
9.9S01690 
_9.9Sor299 
9.9800908 
9.9800516 
9.9800124 
9.9799732 
9*9799339 
9  •9798946 

9.9798552 
9.9798158 
.  9*9797764 
I  94797369 
:  9*9796973 
9_47>65  7^_ 

9*979^1 82 

9.9795785 

94795388  j 

9*9794991  I 
|  9-9794593  | 
9*9794 >95  j 
I  Z.  i 


DEGREES. 
rgent.  Z.  C'o-r.z/#. 
3390  10.5146610 

79o7  10.5 142093" 
2419  10.5137581 

6928  10.5133072 

1433  10.5128567 

5933  10.5124067 

0430  104 11957  0 

4924  10.5115076 

19413  10.5110587 

>3898  10.5 106102 

>8380  10.5101620 

>2858  10.5097142 

07332 _ 10. 5  09266  8 

:i8g2  10.5088198 

.6269  10.50S3731 

10731  10.5079269 

15190  10.507481: 

>9646  ic.5070354 

4097  10.5:65903 


17  DEG 

Z.  Tangent. 
9*4853390  _ 

9-4857907 

9.4S62419 

9.4S66928 

9-4871433 

9-4875933 

9.4880430 

$.4884924 

9.4889413 

9.4893898 

9.4898380 

9.4902858 

9.4907332 

9.4911802 

9.4916269 

94920731 

9-4925190 

9.4929646 

94_$34£97_ 

94938545 

9*4942988 

9.4947429- 

9.4951865 

9.4956298 

9496072 1 

9.4965152' 

94969574 

9-497  3991 

9.4978406 

9.4982816 

9*4987*23 

Z.  Co-Tang,  i 


10.5052571 

10.5048135 

10.5043702 
10.5039*73 
10*5034848“ 
i :  .5030426 

10.5017184 


io.oi94oj7_ 

10.0T944.23 

10.0194810 

10.0195197 

10.0195585 
1 0.0195973 
10.0196361 
10. 0196750 
10.0197140 
10.0197529 

10.0197919 

10.0198310 
10.0 1 9S72.L 
|  10.0199092 
!  10.01994S4 
i  10.0199S76 


10.0201448 

10.0201842 


Z.  Co- Secant. 

J?4T4?647_’ 
10.5336517 
10.5332391 
10.5328270 
10.5324152 
10.5320040 
10.531593  L 
10.5311827 
10.5307727 
10.5303631 
10.5299539 
10-5295452 
10.5291369 
10.5287290 
10.5283215 

10.5279144 

10-5*75c7l° 

10.5271015 


ic. 0205 407 
i;.:  201805 


7*  DEGREES. 


Latitude  34  Deg.  00  Min.  South  ‘Dcriw/aiicv. 

.1 JL \-Al. 1M!  JLKI  is.il4  JiJ  cb  liiiil  l6o 


I/;. }«.  \n.  h.  ?/’.!  rn.'h.  rn.  rn.  b.  rn:  rn.l:, 

y  12.C  ii2.o|  i  1 2.0;  12.0  1: 

l  p.25  1 '0.261  1  O.27  1  0.28'  212, 

*  0-5*  _20*54  1.00  i 

3  I1.22  41 .26  4M0;  41.34  4h 

4  jl .57  5  ’*-*'*;  6:2.08,  62.14  6|* 

5  I240  7  *.47i  712.50  r-  3.02'jT 

6  13-34  9  3-43;!  9(3*'. *1004. 02 

7  '4*42  11  4*534115*04  T 1  .1 


*  j  i|  1 0  j  d.  1  Z  ;  d.:  1 4  i  d.  1 6  ,  d.  ;  S  ■  d.  So  I  cl  j  2  2  ;  d.\  2  3  i 
!/:.j  ni.'.h.  rr..\ rn.  b.  m.  rn.  h.  mi  rn  a;.  rn.  h.  rn.  m.  b.  ni.  n:  h.  m.[  rnlb.  vi. 
>.Oj  j  1 2. C|  12. O'  1 1 2.oj  i2.0;  ,12.0  ■i2,o|  J12.d  !  1 2-0 

3d  2*0.32!  10.32'  I  O.34  1  C.35;  20.37.  2C.:.yi  OO.AV,  1*0.42 

co  I  31 1 .06  ■  _2  1.08  3:i._n  j  1.14  _?  ij_i?'.  lN? 3ji-26 

381  54.43;  4  1*47.  *  5  *5  >  *5  1*551  5  *-oo  5-2*051  52.10  4:2.12- 

20 !  6  2.26;  62.32  6.2.3V  6  2.441  72-51.  7  **58,  7-3*05;  5(3.10 

40}  S ^348'Ji  vT  _8  3.31  9,3.41!  9345*:  9 4*01 ;  9  4*10  8j4.i° 

i2;io  4..224.0  4.321c  .1.42  ic  4.52!  |  !  i  j  j  I  I 


Artificial  Sines,  Tangents,  and  Secants. 


M 

Z.  Sine. 

30 

94781413 

31 

9.4785423 

32 

9.4789423 

33 

9  4793420 

34 

94797412  ! 

35 

9.4801401  ; 

36 

9.4805385 

37 

9.4809366 

38 

9.4813342 

39 

9.4817315 

40 

9.4821283 

41 

9.4825248 

42 

9.4829208 

43 

94833165" 

44 

9.4837117 

45 

9.4841066 

46 

;  9.4845010 

47 

,  9.4848951 

48 

94852888 

49  9.48-56820 

"30  9.4860749 

51  9.4864674 

52  9.4868595 

$3  9-4872512 

54  9.4876426 

55  9.4880335 

56  9.4884240 

57  9.4888142 
5S  9.4892040 

59  94895934 

60  9.4899824 
Z.  Co- Sine. 


9.9794195 

9.9793796 

9-9793398 

9.9792998 

9.9792599 

9.9792198 

9.9791798 

9-9791397 

9.9790996 

0.9790594 

9.9790192 

9.9789789 

^9,9789386 

9.9788983“ 

9,9788570 

9.9788175 

9.978777° 

9.9787365 

9.9786960 

9-97S65‘54~ 

9.9786148 

9-97s574i 

9-97s5334 

9'97S4927 

9-97^4519^ 

9-9784rn 

9.9783702 

9.9783293 
9.9782883 
9.9782474 
9.9782063 
Z.  i’i/jt?. 


17  D  E  ' 

Z.  Tangent.  1 

9.4987223J 

9.4991626 

9.4996026 

9.5000422 

9.5004814 

9.5009203 

9.5013588 

9.5017969 

9.5022347 

9.5026721 

9.5031092 

9.5035459 

9.5039822 

9.5044182 

9.5048538 

9.5052891 

9.5057240 

9.5061586 

9.5065928^ 

9.5070267 

9^5074602 

9.5078933 

9.5083261 

9.5087586 

9j5_o9_1907 

9.5096224 

9.5100539 

9.5104849 

9.5109156 

9.5113460 

9.5117760 

Z.  Co-Tang. 

72  DE 


G  R  E  E  S. 

Z.  0'0-r.o,;^. 
10.5012777 
10.5008374 
10.5003974 
10.4999578 
10.4995186 
10.4990797 
10.4986412 
10.4982031 
10.4977653 
10.4973279 
10.4968908 
10.4964541 
10.4960 [ 73 
10.4955818 
10.4951462 
10.4947109 
10.4942760 

10.4938114 

104934072 

10.4929733 

10.4925398 

10.4921067 

10.4916739 

10.4912414 

10.4908093 

10.4903776 

10.4899461 

10.4895151 

10.4890844 

10.4S86540  1 

10.4882240 

I  Z.  Tangent. 

■  G  R  E  FsT 


£.  Secant. 
10.0205825 
10.0206204 
10.0206602 
10.0207002 
10.0207402 
10.0207802 
10.0208202 
100208603 
10.0209004 
ic.0209406 
10.0209808 
10.021021 I 
10.0210614 
I  10.0211017 
I  IC  021 1421 
10021 1825 
100212230 
10.0212635 
1 002 1 3040 
10.0213446 
10.0213852 
10.0214259 
10.0214666 
10.0215073  | 
10.0215431 
100215889 
10.0216298 
ic.0216707 
10.0217117 
100217526 
1 P021 7937 
L.  Co- Scant. 


10.5218582 
10.521 4577 
lc.5210577 
10.52:6580 
10.5202588 

IO*5i98599 

10.5194615 
10. 51 90634 
10.5186658 
10.5182685 
10.5 1 7S71 7 

10.5174752 
10.5170792 
10.5166835 
10.5162883 
i°. 5158934 
10.5154990 
10.5151049 
10.51471 12 
10.51431S0 
10.5139251 
10.5135326 
10-5171405 
10.5127488 

100123574 
10.51 19665 
1 0.5 1 15760 
ico  1 11858 
10.5107960 
10.5104066 

1QQ  ICC  1 76 

Z.  Secant. 


4 

A  Table  of  Natural  and 

18'  DEGREE 

s. 

Ac  She. 

X.  Cosine.  X.  Tangent.  X.  Co-Tang. 

X.  Secant. 

X.  Co- Secant. 

■ 

r9oi7£ 

_  *  lid?.  6  L  3_f  49197  3°  7 /6j£5_ 

10514622 

3236C6S0 

60 

3:32936 

95:9266  3252413  30746400 

10515.617 

32331736' 

59 

3095702 

9508766  3255630  30716020 

105 16612 

32.30284  6 

55 

3098468 

9507^65  3258848  30685693 

105 1760S 

32274011 

57 

3101234 

95-6963  5252056  30655421 

10518606 

32245230 

56 

3103999 

9r,o6c4c  3205285  j  30625205 

10519605 

32216503 

55 

3106704 

7005157  3268504  |  30595038 

10520604 

32187830 

54 

3109529 

9504255  3271724  1  30564028 

10521605 

32159210 

53 

3112294 

9503  34-*  32T4944  ,  505  34^70 

I 05 22607 

32130644 

52 

3115058 

9502442  3278165  i  50504:06 

10523610 

32102132 

51 

3117^22 

9501536  328I307  |  30474915 

I 05 246 1 4 

32073673 

50 

3 1 205 S6 

9500629  32S46L0  ;  30445018 

10525619 

3204^,266 

49 

3123349 

9499 72 1_  3287835  ■  30415173 

105 26625 

3201691 3 

48 

3126112 

9498812  3291056  j  30385381 

10527633 

319SS61 0. 

47 

312SS75 

949790,2  3294280  i  30355641 

1052S641 

I  31960365 

46 

3131638 

9496991  3297505  !  30525954 

10529651 

!  31932170 

45 

3134400 

949'6o^o  3300751  j  30296520 

10530661 

!  31904028 

44 

3.137163 

9495168  3303957  j  30266737 

10531673 

j  31^75937 

43 

3I399S.5 

i_9 49  £2  5  5  j  307L 84  1  302  37207 

_I05326S6 

1  31S47899 

42 

3 142686 

9493341  3310411  1  30207728 

10533699  : 

!  3isi99i3 

41 

3145448 

9492426  3313639  ,  30178501 

iG5347i4  ; 

1  31791975 

40 

3  5  48209 

9491511  5316868  30148926 

10535730  : 

:  31764095 

39 

3150969 

9496595  3520097  1  3:119602 

1 0536747  j 

.  31736264 

38 

3153730 

9489678  3325327  i  50090330 

10537765  i 

'  31708484 

37 

31=56490 

9188760  ;  3326557  3CC6HC9 

j_G5387S5_ 

31680756 

36 

3159250 

9487S41  j  3 3297SS  30051939  i  I 

10539805 

31653078 

35 

3162010 

9486922  3555020  30002820 

10540826 

31625452 

34 

3164770 

9486002  5330252  59973751 

10541849  , 

.  31597576 

3167529 

9485081  8339485  39944734 

10542873  j 

i  31570351 

32 

31 72288 

94-4159  3342719  39915766 

10543897  i 

•  31542877 

31 

_3j7jj47_ 

9483256  3545953  3988685O 

10544903  1 

!£IJJ545JL 

30 

v.  Cosine. 

-V.  Sine,  j  X.Cc-T.ng}  N.  Tangent. 

•N. Co-Secant. 

X.  Secant.  | 

— 

n  D  V.  G  R  E  E  S.  .  | 

U|  d.\  4 

d. 

"'6 

d. 

3  1 

.rn.  '/.i.  m.rn.'h.  rn. 

rn. 

h.  rn. 

■n. 

k.  rad, 

0!  !  i  2 .0  112.0 

1 

I  2.0: 

l'2*26  t'o.J?s 

I 

n  ' 

0.2i| 

V.  2  0jj  2-2.5 1 

: 

-48 

3 

°^5| 

6,  41*2  2  41*  IV 

41 

1-1  -:-j 

4: 

4.lJ 

2 j  S  1. <7  VI  .52’ 

6 

T.  * 6l 

61.40 

5 1 _  7  _ T  -2 . 3  ij 

7 

J‘2  3-j 

8 

2.16 

7  9  3-30  9  3*2ii 

Y 

p 

Jlc  4.45  IC'4.2', 

I  1  ; 

4--u! 

1 1 

4.07 

b.  ni.'iH.  b.  rn.  m.  p.  rn.  m.-b.  rn.  «i.p.  rn.  n.  p.  rn.  m.  <b.  m  m.  b.  m. 

I2.o;  I2.r  12.0  12.C  |u.r  |12.C  Il2.0  12.0! 

0.20;  10.19  1,0.1 8  1,0.17  2p.l«l  2 jo.  13  1C.  12  I  o.II 


5  1.2'j  6ji.2ij  6\\ 
1  1.4  i  1  2 h . 2 S i  1 2 !  ^ 


22  JP;2^j_4  C.24  2jc.22| 

53  40.-; 5  sjo.44;  5:0.39  "i!^! 

16  0,1.1'  7U-o?  7,0 .56  50.511 
44  _u,hir  _7  1.12 

•20*loJ'2 •  1  oj  i cJ^.O'jjl  1 J I -5  1  9  1.42' 
16  r  20. 04!  l2  2.<2'ld. 2.3  8  I  1I2.271 


Artificial^  Sines,  Tangents,  and  Secants. 


1  2,  Sine.  ~~ 

l_  94899^4 

L  9.49O37IO 

*  94907592 

!  9.4911471 

I-  949M345 
;  9.491921 6 

L  9!4923£83_ 

'  9.4926946 

»  9.4930806 

1  94934661 

•  94938513 
9.4942361 

_  9.4946205 
9.4950046 
94953883 
94957716 

9*4961545 

9.4965370 
_  9.4969192 
94973010 

9.4976824 
94980635 
94984442 
9-4988245 
-  94992045 
9.4995840 
94999633 
9.5003421 
9.5007206 
9.5010987 
_  9.5014764 
Z.  Co-Sine. 


L.  Co-Sins. 

9.9782063 

9.9781653 

9-9781241 

9.9780830 

9.9780418 

9.97S0006 

9*9779593  J 

9*9779i8o  j 

9*9778766 
9*9778353 
9*9777938  ! 

9-9 777523  j 
9*9777108  | 
9.9776693  | 
9-9776 277  I 

9-977586o  » 
9-9775444  | 
9-9775026  : 
9-977  009  1 


_Ta__  DEGREES: 

Z.  Targe »t.  Z.  Co-Tang. 
9-5117760  10-4882240" 

9.5122057  10.4877^" 


9-5126351 

9*5130641 


10.4873649 

10.4869359 


9.5134927  10.4865073 

9-5139210  10.4860790 


9.5143490  10.4856510 
9.5147766  10.4852234 


9.9774191 

9  9773772 
9-9773354 
9-9772934 
9-97725I5 
_9.9772o95_ 

9.9771674 

9-9771253 

9-9770832 

9-97704IO 

9-9769988 
.££769566 
Z.  Sine. 


9.5152039  10.4847961 

9.5156309  I0.4S43691 

9.5160575  10.4839425 

9-5164838  IO.4S35162 

9.5169097  104830903 

9*5173353  10.4826647* 

9-5177606  104822394 

9-5181855  10.4818145 

9-5lS6loi  10.4813899 
9-5190344  10.4809556 

9-51945  83  I  10.4805417 
9.5198819  10.4801181  j 

9-5203052  104796948 

9.5207282  104792718  I 

9-5211508  10.4788492 

9-52I5730  I04784270  j 


9-5lS6loi  I 
9-5190344 

9-51945S3  j 
9-5198819  j 
9-5203052 
9-5207282 


9.5219950 
9-5224I66 
9.522S379 
9.5232589 
9*  5236795 
9-5240999 
9.5245199 
Z.  Co-T.ir.ri. 


104780050 
IO4775834 
IO.4771621 
IO47674U 
IO.4763205 
104759001 
104754801 
L.T urgent,  i 


10.0217937 
10.0218347 
10.0218759 
10.0219170 
IO.02195S2 
10.0219994 
10.0220407 
1 0.0220820” 
10.022 12  3  3 
IC.0221647 
10.0222062 
10.0222477 
10.0222892 
IO.0223307 
10.022372$ 
10.0224140 
IO.O224556 
10.0224974 
10.0225  39J 
10.0225SC9 
1 0,022622 S 
10.0226646 
10.0227065 
10.0227485 
10.0227905 
10.022832  6 
10.0228747 
10.0229168 
10.0229590 
10.0230012 
j.0.0230434 
Z.  Co-Seam. 


L.  Cosecant. 

10.5  ico  1 76  60 
10.5096290"  59 
10.5092408  58 

10.508S529  57  ’ 

10.5084655  56 

10.5080784  55 

10.5076917^  j4_ 
10*5073054  53 

10.5069194  52 

ro. 5065339  ‘51 

10.50614S7  50 

10.5057639  49 

-  1  °*5  °53  795^  48 
10.5049954  47  '■ 

10.5046117  46 

10.5042284  45 

10.503S455  44 

10.5034630  43 

.  io-5Q3oSo8_  j.2_ 
j  0.5026990  4i 
10.5023176  40 
10.5019365  39 

10.5015558  38 

10.5011755  37 

00795  5_  36 
10.50041 60  35 

10.5000367  3+ 

10.4996579  33 

10.4992794  32 

10.4989013  31 

jo.  4985  236  30 

I- -Secant.  M 


DEG  R  E  E  S. 


_ _  _ Latitude  36  Dcg.  cc  Min.  South  ‘Declination. 

_o_K:^_|Zj  4  U-  £U\  Sjfi  lolZTrZTJl  16 id]  ,SI 
h.  m. I  111  ,4.  »,.[  m.jj .  m.[  nil  iii.p.  in  »i.  4. ai.Xni.  in.  4.  in  m.  4.  i  J  W,I4. 


7  12.0  (T2.o|  1 2-c| 

O.27  IC.2SI  i  0.2=1 


20.33  I.O.34  ip.^\  1  -,36,  20.3SI 
J  !-o8  2;  1.10  3 : 1  *  j  3  !_3  1 . 1 6j  3  T  d 


.pl5U'^j£^lPh:l£2Ul.05  _3  1 .08  31.16!  3il-^!  3!  1 .22 

jl.26,  4.1*30-  41 .34!  4J-38  41.42  41.46  41.50  41. -’4  4  I .*5 S'  5  2.0-  "ei-r^s 
2. 02 1  5;2-C7|  5  2.12,  67.18  62.24  62.3c  6,2.36  62.42  62.4s1  62.54  4!- 


3*39j  9  3-4Sj  9  3-571  9j4*  6  94*15  104.25  9J..34  94-43: 
_  4.4.5;  9:4*54' 1 05. 04  I  ill 


^(20^ 

22 

dh.m.  rn. 

h.  rn. 

1  2.0 

I2.C. 

20.42  I 

0.41 

j  I  *2'2  3 

1  >2*i 

|  iTc.s  "51 

2.13 

7;  3 .0 1  6, 

3-07 

4-0_3L9  4JJ 

!  1 
i  i 

i 


M 

N.  Sine.  A 

30 

3173047 

31 

3175805 

32 

3178563 

33 

3181321 

34 

31S4079 

35 

3186836 

36 

31S9593 

37 

3192350 

38 

3195106 

39 

3197863 

40 

3200619 

41 

3203374 

42 

3206130 

1  +3 

3208SS5 

44 

3211640 

45 

3214395 

46 

3217149 

47 

3219903 

48 

3222657 

49 

“3225410  ' 

50 

3228164 

-  5l 

3230917 

52 

3233670 

53 

3236422 

54- 

3239174 

55 

3241926 

56- 

3244^78 

■  57 

3247429 

58 

3250180 

59 

3252931 

60 

3255682 

|  -V.  Co- Sine. 

A  Table  of  Natural  and 


_ 18DE6REES. _ 

ine.  AT.  Tangent .  V.  Co'Tang.  -AT.  Set 

]6  3341953  298S6850  105  44' 

13  334.91SB  29857983.  10545950 

89  3352424  29S29166  10546978 

5-4  3355660  29800400-  10548007 

38  335^^97  29771683.  10549037 

U  3362134  29743016  10550068 

S4  3365372  297H399  ■  JC551I0I 


9471170 
9470236 
946930! 
9468366 
9467430 
9466493 
9465555 
9464616 
9363676  : 
9462736  1 
9461795  | 
9460853  1 
"9459910  1 
9458967  1 
945S023  ; 
9457°/ ^  | 
9456132 
9455185  I 
N.  Sine,  i 


336861 1 
3371850 
3375090 
3378330 
3381571 

33848_i3_ 

338S056 

3391299 

3394543 

33977^7 

3401032 

3404278^ 

3407524 

3410771  | 

3414019 

3417267 

3420516 

3423765 

3427015 
3430266 
3433518 
3436770 
3440023 
_3443276_ 
_  sT.Co-Tang. 
71  D  E 


G  R  E  E  S. 
V.  C’O'Tatjg. 
2988685° 
29857983. 
29S29166 
29800400- 
29771683. 
29743016 
297J4399: 
296S5831 
29657312 
29628842. 
29600422. 
29572050 
_2954373_7_ 
29515453 
29487227. 
29459050 
29430921 
29402840 
29374807- 
29346822 
i  29318885 
29290995 
29263152 
29235358 
29207610 
29I7999  9: 

29152256 

29124649 

29C97089 

29069576 

29042109 

Tre  E  S.. 


\N.Co-Secant. 

1  31515453 

30 

\  31488079 

29 

j  31460756 

28 

1  31433483 

27 

j  31406259 

26 

;  31379086 

25 

■  31351962 

24 

!  31324^87 

23 

31297862 

22 

i  312708S6 

21 

!  31243959 

20 

1  312170S1 

19 

j  31190252 

18 

10552134  !  31324887 

10553169  31297862 
10554204  !  31270SS6 
10555241  ;  31243959 
10556279  *  312170S1 
10557318  31190252 
10558358  31163472 
10559399  31136740 
10560441  31110057 
10561485  31083422 
IO562529  !  3IO56835 
205635 7  5J  31030296 
10564621  i  31003805 
10565669  !  30977363 
10566718  I  30950967 
10567768  j  30924620 


10568819 
10569871 
10570924 
10571978 
10573034 
10574090 
10575148 
105 76207 
1  N.Co-Secant 


!  30898319 
!  308720 66 
;  30845860 
i  50819702 
I  30793590 
\  30767525 

I  30741507 

■  ?.07I  55  35_ 
'  N.  Secant. 


Latitude  3  7  Deg.  00  Min. 
o  I  d.  2  \eL  4 .  d.  6  d. "BIX ~To~| <d.\  12 

b.  m.  pi.  b.  m.m.  h.  7 r..  rn.  b.  rn.  m.  b.  m.m.  b.  »u  m.  j  k.  m. 
12.oj  12-01  12.0  12.0  12.0  12.0  jl2.0 

1  O.27!  10.26  10.25  1  0.24  1  C.23!  2  0.21  1 ' 0.20 

2  0.56;  20.54  2I0.52  3  0.49  _3  0.46  3  o«4-3  _2  0.41 

3  1.281  4  i.24,"4  i"i2o"4  1T1 6  4,1.12  41.08  4.I.04 

4  2.04  5.1.59  51.54  61.48  6*1.42  6  1.36  5:1.31 

_5_  ML?  J  Mi !  LLP-  *34  7  2^27  _7;2:2o  _8  2_._I2  7.  i£5 

6  3-42  9|3-33;  93-24  9  3-15  9'|3-o6  92.57  9' 2. 48 

7  4.47^04.3710  4.27.10  4.17  10:4.0711  3.5611  3.45 
^£6.00,105.5041  5.39  1 1  5^2S  1 1 1 5 *  1  / 1 1  5»o6|  1 2  4^54 


North  Declination. 

d.  14.  d.  16  d.  iS  d.  20  d.\  12  d.  23  j 

m.  h.  in.  m.  b.  m.  m.  h.  m.  m.  b.  m.  m.  i h.  m  m  hTm. 

12.0  I2.C  12.C  12.0  ji2.o  12.0 

I  O.T  9  IO.l8  20.16  20.14  ljO.I3  1  0.12 

J  0.38  j  0J_5  _3  0-29  j_'o.26|  2  C.24 

41.00  40.56  4,0.52  c  0.47  6-0.411  30.38 
61.25  61.19  ^l,I5  61.07  7!  1 .00}  510.55 
_8  1J7  IS  i._49  _Sji.4i  _8  1.331  9I1.24I  7I1.17 
ic  2.3811c  2.28  io|2.i8  [02.c8.11  1.57  9I14S 
1 1  3-34  12  3.22  12,  -  .10  i 2  2.58  13  2.4 'ill  2.34 
12442:12  4*3_c LJ  4-05 |i 5  3.101  n 1 3. 3 9 

III  6.00  12  5.48  1  -?i5-;,6  12  .24.13  5.1  i  1  l|5-CO 

I  I  164411  6.33I  '.6.25 


Artificial  Sines,  Tangents,  and  Secants. 


M 

L.  Sine. 

1.  Co- Sine. 

L.  Tangent,  j 

30 

'  9*5014764 

-  9-97^9566 

9.5245199 

3i 

9-5018538 

9-9769H3 

9- 5249395 

32 

9.5022308 

9.9768720 

9-52535S9 

33 

9.5026075 

9.9768296 

9- 5257779 

34 

9.5029833 

9-9767872 

9-5261966 

35 

9-5033597 

9.9767447 

9-5266150 

3<5 

9-5037353 

9.9767022 

9-5270331 

37 

9.5041105 

9.9766597 

9.527450S 

38 

9.5044853 

9.9766171 

9.527S6S2 

39 

-9.5048598 

9-9 765745 

9-5282853 

40 

9.5052339 

9-9  7653^8 

9.52S7021 

41 

9.5056077 

9.9764891 

9-5291186 

42 

9.5059811 

9.9764464 

9-5295347 

43 

9.506,542 

9.9764036 

9.5299505 

44 

9.5067268 

9.9763608 

9-5303661 

45. 

9.5070992 

9-9763I79 

9-5307813 

46 

9-5074712 

9.9762750 

9-5311961 

47 

9.5078428 

9-9 762321 

9-5316107 

48 

9.5082141 

9.9761S91 

9.5320250 

49 

9-5085850 

9.9761461“ 

9-53243S9-'  " 

50 

9.5089556 

9.9761030 

9-5328526 

5i 

9-5093258 

9.9760599 

9.5332659 

52 

9.5096956 

9.9760167 

9.5336789 

53 

9.5100651 

9-9759736 

9-534C916 

54 

9.5104343 

9-9759303 

9.5345040 

55 

9.5108031 

9-9758870 

9-5349i6i 

5<5 

9.5111716 

9-9758437 

9-5353278 

57 

9-5115397 

9.9758004 

9-5357393 

58 

9.5119074 

9- 9757570 

9.5361505 

59 

9.5122749 

9-9757D5 

9-53656I3 

60 

9.5 126419 

9.9756701 

9-5369719  -  _ 

L.  Co-Sine. 

L.  Sine. 

z.  Cc-r^. 

iB  degree  s." 


L.  Co-Tang,  j 
10.4754801  | 
104750605  ! 
104746411  1 
104742221  . 
104738034  I 
10.4733850  | 
104729669  j 
10.4725492  ; 
10.4721318  i 
10471 7 1 47  1 
10.4712979  j 
104708814  [ 
10.4704653  | 
104700495  | 
10.4696339  j 
104692 1 87 
10.4688039 
1046S3S93 
104679750 
10.4675611 
ic.4671474 
lc. 4667341 

10.466321 1 
10.4659084 
10.4654960 


104650839 
104646722 
10.4642607 
10.4638495 
10.4634387 
10463  02  Si 
L.T argent. 


71  D  E  G  R  EES. 


Z.  Scc.tr.  u 

L.  Co-Secant. 

10.0230434 

1 0.4985  236' 

30 

IC.0230857 

10.4981452 

29 

IC.02312S0 

10.4977692 

28 

10.0231704 

10-4973925 

27 

IO.0232128 

10.4970162 

26 

IO.0232553 

1  c.  4966403 

25 

10.0232978 

T  O.4962647 
10.4958895“ 

24 

10.0233403 

IO.0233829 

10.4955147 

22 

IO.0234255 

10.4951402 

21 

IO.C234682 

10*4947-551 

20 

I0.0235 I 09 

i^-494392-j 

19 

10.0235536 

10.49401  So 

38 

IC.C235964 

10.493645T 

17 

IO.C236392 

10.4932731 

id 

10.0236821 

10-4929008 

15 

IO.0237250 

10.4925288 

14 

IO.C237679 
10.023 Si 09 

10.4921572 

10.4917850 

13 

12 

10.0238539“ 

10.4914150 

11 

10.0238970 

10.4910444 

IO 

10.0239401 

10.4906742 

9 

10.0239S33 

1 0-4903041 

8 

10.0240264 

13-4*99349 

7 

10.0240697 

J24895557 

6 

10.0241130 

10.4891969 

5 

10.0241563 

10.4S8S284 

4 

IC.C24 1 996 

10.4884603 

3 

10.0242430 

10.4880926 

2 

10.0242865 

10.4877251 

I 

10.0243299 

J^;48735SI 

O 

Z.  Co- Secant. 

Z.  Secant.  1 

M  I 

I  b. 

1 2.0 1 
ta.27 
0.56 


£jj 
rn  h. 
|l2.o] 
i:o.2S 
2;C.lS 


.28!  3i*3i 
2.041  7|2*H 
5  1248)^247! 


342jHj 

I4.47:1  ' 


53 

[5.00! 


i_.oc 

1-35 
.  2.16 
6  3.03, 
S  4.01 
9  5*09 


Latitude 
d.\  6 

nub.  1: 

|I2.C 

IO.30; 

_3i! 

4jl.39 

5|2.2 

_7,3*lo| 

84.  9 
9  5  *i  8 


_8_ 
\h.  rn 
I2.C 

O.32 

I.Cfij 

1*43, 

2.26 

7 

84.17 


Deg.  00  Min.  South  Declination. 

m.h.  m.  m.'h.  m. 
1 2  .o|  1 1 2.0' 

2;°*39| 
3  I.20 


d.  10  |  d.  |  12  d.  14 1 

m.h.  w.j  nub.  rn.  m.h.  rn 

j  12.0  112.0 

H0.35  10.36 
— : 1,1 1  _31-t4l  3  1.17 
4,1-51  41-55  41^9 
7  6243,  62.49 


20.34 
J3 1.09 

4147 

62.32 

73*24 

94-26 


7  3-31 


439 


5  2.04! 

6  4 . 5  5  i 


47;  8  3-55 


d.\  led 

rn.fi.  m. 
20.41 

-3|8B, 

5 12.09 
6t 

SU-03I 


d\  22 

m.\b.  rn 
|!2.C 
i  ;°42l 
311-26 
^  |~*l  4j 
7| 

9i4-l2| 


m  lb. 
12.0] 
1  O.43 

_Li_L*7! 
32.17 
5|3 
_7,4* 1 9| 


T 


Tab 


of  Natural 


M  iV.  Sine. 

_ o_  32556S2 

1  125S432- 

.  2  3261182 

3  3263931 

4  3266681 

5  3269430 
_6_  3272179 

7  j  3274928 

8  !  3277676 

9  3280424 
ic  3283172 

11  32S5919 

12  j 288666 

13  3291413 

14  3294160 
is  3296906 

16  3299652 

17  3302398 

is  3305144 

19  33:7889 

20  3310634 

21  3313379 

22  3316123. 

23  3318867 


jAr.  Co-Sine. ' 
I  9455i8~? 
9454238 
9453290 
9452341  j 
945 I 391 
9450440  | 
94494^9  , 


24  3321611 

9432226 

25  3324355 

9431260" 

26  3327098 

9430293 

27  3329841 

9429325 

28  33325S4 

942S356 

29  3335327 

9427386  ; 

30  3338069 

9426415  : 

3V.  Co- Sine. 

AT.  Sbtel  ! 

19  DEGREES." 

Ar.  Tangent.  .V.  Co-Tang. 
3443276  29042109" 

3446530  29014688^ 
3449785  2S9S7314 

3453040  289599S 6 

3456296  28932704- 

3459553  28905467 

3462810  28878277 

3466060  2SS51132" 
3469327  28824033 

3472' 06  2S796979 

3475^46  28769970 

3479107  28743007 

3482368  2 87 1 608 8 

3485630  2S6S9215 
3488893  28662386 

3492156  28635602 

3495420  28608863 

3498685  28582168 

3501950  28555517^ 

3505216  28528911- 

3508483  28502340 

3511750  28475831 

3515018  28449356 

3518287  28422926 

.3521556  28396539 

3524826  28370196 

3528097  28343896. 

3531368  28317639 

3534640  28291426 
3537913  28265256 

3541 1 86-  2S239i29_ 

M. Co-Tang  iV.  Tangent. 
70  DEGREE  %T 


N.  Secant. 
10576207 
10577267 
*0578328 
10579390 
I  10580453 
I  10581517 
«  10582583 
:  10583649" 
:  10584717 
1  1058578-6 
,  1^586855 
I  10587926 
10588999 
10590072' 
10591146 
10592221 
10593298 
10594376 
10595454. 
10596534 
10597615 
1059S697 
10599781 
10600865 
1060195 1 
10603037 
!  10604125 
|  10605214 
10606304 
j  10607395 
!  1060 84 s 7 
:-V7cc  Secant. 


N.Co-Seeant. 
3071553?  ~6o~ 
30689610  59 

30663731  5g 
30637898  57 

30612m  5<5 

30586370  55 

30560675^  54 

30535026  53 

30509423  52 

30483864  5I 
30458352  50 

30432884  49 
30407462  43 
30382084  47 

30356752  46 

30331464  45 

30306221  44 

30281023  43 

J025  5_S68_  92 

30230759  41 

30205693  40 

30180672  39 

30155694  38 

30130760  37 

30105870  36 

30081024  35~ 

30056221  34 

30031462  33 

?  006-746  32 

29962073  31 

_29957443  30 

A.  Secant.  M 


Latitude  38  Deg.  go  Min.  North  ‘Declination. 

_K|  JLlAl i6!^.iT8'fZjT6TZn 


J-  _•  _£J_  *•  jJ4  is  i  d.  30  !  4 

IN'  i"<t  t*  T”:  »*•,*■.  “f  *»•>•*•  *>• » 

MS.:di3  ib-s  as  ife  si  fajS 

;i  H-j*  o*-|  |.;'-39  ;  !:c4  7!:;?  ^  Mi  Mj 

jk!2--2z.7 2.5CJ.72.25 ^ 3i.,,ijiW,j  i,.„  s  1,291 5i°:l2 
6  '0-'7;  fe3-°?  83.01  yj.,2  92.4?  104.33  ld2.«iIoi^ 

?;  9,4.30  94-21  IC  (.II  104-01  II  |..c  I  I  '4.tO  I  2  4.27 ,2  .  54 

-|—  — '  1C  vs?"  Vi?  n  5;oS  n 

tf.22.n  6.x  yis-co  1 14.49...', .3(1^2  5.26 

•  I  III  jl  1:6.45 1 1 6.34!  8  6.26 


Artificial  Sines^JTangents,  and  Secants. 


o  9.5126419  I 

1  9.51300S6 

2  9*5133750 

3  9-5I37410 

4  9*5I41067 

5  9*5144721 

6  9*5.1.48371^ 

7  9*5I52017 

8  9*5t5566o 

9  j, 9*7i 593*00 

10  9*5162936 

U  9.5166569 

12  9*5170198 

13  I  9.5173824 
U  9*5177447 

15  9.5181066 

16  9.51S46S2 

17  9*5188295' 

18  9.5191904^ 

19  9-5I955I0 

20  9-5199112 

21  9.5202711 

22  9-5206307 

23  9.5209899  j 

24  9.5213488  j 
25"  9*5217074 

26  9.5220656 

27  9.5224235 

28  9.5227811 

29  9*5231383 

30  9*5234953_ 
Z.  Co- Sine. 


9*975670i^ 

9.9756265 

9-9755830 

9*9755394 

9*9754957 

9*9754521 

9*9754o83 

9*9753646- 

9-9753208 

.9*9752769 

9*975233° 

9.9751891 

9*9751451 

9*9751011 

9*975057° 

9.9750129 

9-9749633 

9.9749246 

9-9748804 

9.9748361 

9*9747918 

9*9747475 

9*9747°3I 

9.9746587 

9.9746142 

9*9745697 

9*9745252 

9*97448c6 

9*9744359 

9*9743913 

9*9743466 

Z. 


19  D  E 
Z.  Tangent. 

9.5369719" 

9.5373821 
9.5377920 
9.5382017 
9*53861 10 
$.5390200 
9.5394'28j^ 
9*539'837l 
9*5402453 
9.5406531 
9.5410606 
9.5414678 

9.5418747 

9.542281  3 
9.5426877 
9*5430937 
9*5434994 
9-5439048 
9.5443100 
9*5447i48 
9-545U93 
9*5455236 

9.5459276 

9.5463312 

9.5467346- 

9*5471377 

9*5475405 

9*547943° 

9*5483452 

9-5487471 

9.5491487 

Z.  Co-Targ. 

70  d  if 


G  R  E  E  S. 
Z.  Co -Tang. 
IO.4630281 
IC. 46261 79 
10.4622:80 
10.4617983 
10.46 13890 
1 0.4609  Soo 
.  10*4605713 
10.4601629 
10*4597547 
10.4593469 
10.4589394 
ic.4585322 
.  10.45812s  3 
10.45771 07 
10.4575123 
10.4569063 
10.4565006 
10.456:952 
10..  1556900 
l°*  1 55  "8-/T 
1 0.45  48007 

1  -  *45  44764 

10.4540724 
10.45 36688 
10.45  32654 
10.4528623 

10*4524595 

ic.4520570 
10.4516548 
10.4512529 
.  J_r  1*4^£85 13_ 
L.  Tangent.  ! 

GllEF.  S. 


10.0243299 

10.0243735 

10.  -.2441 70 
10.0244606 

100245403 

10.0245479 

lo.::2459l7 
I c. 02463 54 
10.0246792 
10-0247231 

10.0247670 

10.0248109 
10.02485  49 
i  0.0248989 
1 0.0249430 
10.0249s  7 1 
10.0250312 

10.0250754 

100251196 
ic.025 1639 
1 0.0252082 
10.0252525 
10.0252969 
10.0253413 
10.0253858 
10.0254303 
10.0254748 

1 0.025  5  ’  94 


L.  Co-Secant. 

_i 0^4873 5 Si_  60 
10.4869914  59 

10.4866250  58 

10.4862590  57 

10.4858933  56 

10.4855279  55 

I0.4S5 1629  54 

10.4847983  "53^ 
10.4844340  52 

10.4S40700  51 

;  10.4837064  50 

I  10.4833431  49 

10.4829802  48 

10.4826176  47 

10.4822553  46 

10.4818934  45 

10.4815318  44 

10.4811705  43 

10.4808096  42 

10.4804490  41 

10.4800888  40 

10.4797289  39 

10.4793693  38 

10.4790101  37 

36 

10.4782926  35 

104779344*  34 

10.477^765  33 

10.4772189  32 

10.4768617  3 1 

ic.4765047  30 


_ Latitude  38  Deg.  co  Min.  South 'Declination. 

L  <L| j*  A  £\  i£ L4  ill i'  lAj 1  AClA T cU\2l 

1  (120  J  W'P* >>U  m''''  H  "U  w,*j  m‘  m\  rn  r*  w*  m‘/}‘  m>  «•/-  wj  ml  Lints  ili\h~in.\ 


h.  rn.  m  h.  rn.  m.'h.  m.  m.  b.  rn.  b 

S  I2.C  12.0  12.0  12.0!  1 

1  0.28  10.29  10.30  10.31  13 

JLj°47  1 . VNN  _£  1*03!  2  1 

3  I.29  41*33,  4;i.37!  4  1 .41!  4  I 

4  '2. 06  5  2.nl  5:2.16;  6!?.o  >'  ; 


1*87!  4  1.41;  4  1 

J-l6i  6'! 

3*15'  7  3*22*  7I3 


:3*52|  9:4*11,  9  4*- 


12.0  ,12.0  12.0!  :I2.0|  12.0'  jI2.: 

3.32  2.0.34  1  0.3 5 j  ip.36.  IO.37!  2*0. •; 91 

I  .OS  jjl.iol  2  I.JJ2'  :I.Is  3  I.l8  31. 21- 

1*45!  4:149!  4.1*S|  4*1.57,  42.01  42.05; 

|i.2S  62.34  5  2.39,  62.45;  62.51  62.57; 

13.29:  7 18^6 ;  7 '3*  3 7! 3. 40  8  3.48  83.561 


0*41  {  Ijo.42:  210.44 

2  1.29 

2.10  5  2-15;  3  2.18 
3*03;  63*09;  s  ,.x4 
;.C4i  9  4*1 3;  64.19 


_3o_  33^^069 

31  3340810 

32  33+3552 

33  3346293 

34  3349034 

35  335  *775 

36  33545  ^ 

37  335725^ 

3B  3359996 

39  3362735 

40  3365475 

41  336S214 

42  3370953  . 

43  3373691 

44  3376429 

45  3379167 

46  33S1905 

47  33S4642 

4S  33S7379 
49  3390116 

5c  3392S53 

51  33955S9 

52  3398325 

53  3401063 

54  3403795 

55  3406530 

56  3409265 

57  34.12000  . 

58  34H734 

59  3417468 

60  •  3420202 
N~Co-Sine. 


Table  of  Natural 

19  DEGREE  S. 

„\r.  Tangent.  V.  Co-74>g.* 
354U86  28239129 

3544460  28213045 

3547735  2S1S7003 

3551010  28161004 

3554286  2S13504S 

3557563  28109134 

_356o34o  2S083263 


>64118  28057433 


3567397  28031646 

3570676  28005901 

3573956  27980198 

3577237  27954537 

35S051S  ^79289 17_ 
3583800  27903339 

3587083  27877802 

3593367  27852307 

3593651  27826853 

3-596936  27801440 

3600222  27776069 

3603508  277^0738 

360679=;  27725448 

3610083  27700199 

3613371  27674990 

3616660  27649822 

3619950  2762469^ 

3623240  2759960S 

3626531  27574561 

3629S23  27549554 

3633115  27524588 

3636408  27499661 

_3 £39721.  27+74774 
N. Co-Tang  ;V.  Tangent.  _ 
70  P  E  G  R  F.  E  S- 


*7.  Stunt. 
10608487 
10609580 
10610675 
10611770 
10612867 
10613965 
10615064 
.10616164 
10617265 
i  1 06 1 S  3  6  7 
j  10619471 
10620575 
10621681 
10622788' 
10623896 
10625005 
10626115 
10627227 
1062S339 
IC62945T 

1063056s 
106316S4 
i  10632S01 
j  10633919 
10635038 
I  1063614^ 

J  10637280 
'  10638403 
10639527 
10640652 
10641778 
M.Co  Secant. \ 


29957443 
29932S56 
.299083 1 2 
29883S11 
29859352 
29835936 
29810563 
297S6231 
29761042 
29737695 
29713490 
296S9327 
29665205 
29641125 
296170S7 
29593090 

29569135 

29545221 

29521348 

29497516 

29473725 

29449975 

29426265 

25402597 

2937§968 
2975538o' 
29331S33 
29308326 
29284858 
29261431 
2923 8044 
N.  Secant. 


Latitude  39  Deg.  co  Min.  North  Declination, 
d.  (  2  d.  4  ~d.\  6  d  8  d. j  10  d\  12  d.\  14  di  16  L  20  . 

b.  m.  m.  !?.  m.  m.  h.  m.  a.  b.  m  m.j-.  m.  m)h.  m  nu  b.  rn.  m.  h.  m  m.  b.  m.  m  b.  m.  m.'b.  m.  1 

:  I12.0  12.0  1 2-0  12.0  jl 2.'  j  1 2.'.  1 1 2.0  12.C  jl'2.c  12.0  jl  2«C 

)  1*0.38  10.37  1  0.36  20.34  2:0.22  I  jo.  2 1  1C. 20  10.15  10.18  20.16  20.14 

j  20.56!  2  0.54  2  0.52  J  -345  3 '0.46  2  0. 4.4  3  041  _  10.38  3045  _3  042  _2'o.3c  _ 

[  311.28  4  1.24!  4  1 .2cj  4  1  *16  4  1  •  1 2  41.08  41.04  41. co  450.56  50.51  40.47 

;  5j2.C4  5  I.59;  5  .1.54.  6'l- 48  61.42  S  147!  61.31  61.25  ajl.19  61.13  61.07 

1  __6 2.48  2.41 :  7  244I  7  ^27  J7 2jj 5  J7  2.12IJ72.0S  Jg.1.57  Jjli.49  J  Hi  _8 >43  _ 

1  8:349  8341  83.23:54.14  93*05  9  2.56  92.47  9:2.3s  io|2.28  102.18  102.08 

>  PI4-41  9*442  10  +.22ju  4.12  104-02  ic  5-^2' 1 1  Ig -4-1  n  3*30nj3.i9  11  3-o8  122.56 

)  ic's.so'io^o  ic  54o;tc  5.20  10 5jJ_o.n  4.59'!  14.4b  114.37I124.25  124.13  134.00  1 

j  '  ~~  6. 22h06.12ji06.c2  11  5. 5141:5.40  11  5*29  13  5.16 

J  I  !  I  6.45106.35 


Artificial  Sines,  Tangents f  arid  Secants. 

150 

ig  D  E 

3  R  E  E  S. 

V 

Mi  L •  Sine. 

L.  Co-Sine. 

Z.  Tangent. 

Z.  Co-Tang. 

Z.  Secant. 

Z.  Co-Secant. 

70  9-5234953 

9.9743466 

9.5491487 

10.45085 13 

10.0256534 

10.4765047 

30 

31  9-5238518 

9.9743018 

9.5495500 

10.4504500 

10.0256982 

104761482 

29 

32  9.5242081 

9.9742570 

9.5499511 

10.4500489 

10.0257430 

10.4757919 

23 

33  9.5245640 

9.9742122 

9.5503519 

10.44-96481 

10.0257878 

104754360 

27 

34  94249196 

9.9741673 

9.5507523 

10.4492477 

10.0258327 

104750804 

26 

35  9-5252749 

9.9741224 

9.5511525 

10.4488475 

10.0258776 

io.474725i 

25 

36  9-5256298 

9.9740774 

9-55  15524 

10.4484476 

1002592  26 

104743702 

24 

37  9-5259844 

9-9 740324 

9.5519521 

10.4480479 

10.0259676 

104740156 

23 

38  9*5263387 

9-9739873 

9-5523514 

10.4476486 

10.0260127 

104736613 

22 

39  9-5266927 

9.9739422 

9-5527504 

10.4472496 

10.0260578 

10.4733073 

21 

40  9.5270463 

9.9738971 

9-5531492 

10.446S50S 

100261029 

10.4729537 

20- 

41  9-5273997 

9.9738519 

9-5535477 

10.4464523 

10.0261481 

104726003 

19 

42  9-5277526 

9.9738067 

9-5539459 

104460541 

10.0261933 

10.4722474 

l8 

43  9-5281053 

9.9737615 

9*5543438 

104456562 

10.0262385 

1 0.47 1 8947 

1? 

44  9-5284577 

9.9737162 

9*5547+15 

10.4452585 

100262838 

10.4715423 

16: 

.  45  9.52SS097 

9.9736709 

9*5551388 

104448612 

10.0263291 

1047,11903 

15 

46  9.5291614 

9.9736255 

9-5555359 

10.4444641 

100263745 

IC.470S3S6 

14 

47  9.5295128 

9.9735801 

9-5559327 

104440673 

10.0264199  1 

10.4704S72 

13 

48  9-5298638 

9-97353+6 

9.  5563292 

10.4+36708 

10.0264654 

1  104701362 

12 

49  9.5302146 

9-9734591 

9-5567255 

104432745” 

10.0265109 

104697854 

11 

50  9.5305650 

9-9734435 

9-5571214 

104428786 

100265565 

10.4694350 

IO 

51  9-5309151 

9.9733980 

9-5575171 

104424829 

10.0266020 

10.4690S49 

9' 

52  9.5312649 

>  9-9733523 

9-5579i2<) 

104  ',.20875 

100266477 

10.4687351 

8 

53  9-53i6i43 

9.9733067 

9-5583077 

104416923 

10.0266933 

104683857 

7 

54  9.5319635 

1  9.9732610 

9.558702s 

104412975 

100267390 

10.4680365 

6 

55  9-5323I23 

9.9732152 

9-559097I 

104409029 

10.0267S48 

104676877 

5 

56  9.5326608 

9.9731694 

9-5594914 

104405086 

100268306 

104673392 

4' 

57  9-5330090 

9.9731236 

9-55988<54 

10.4401 146 

100268764 

104669910 

3 

58  9-5:333569 

9-9  730777 

9.5602792 

104397208 

10.0269223 

ic.  4666431 

2 

59  !  9-5337044 

9.9730318 

9.5606727 

104393275 

100269682 

104662956 

1 

60  1  9.5340517 

9*97398_5_8_ 

9.5610659 

.  10438934L 

100270142 

10.4659483 

0 

/  L.  Co-Sine. 

L.  Sine. 

z.  C0-7445. 

Z.  Tangent. 

Z.  Co-Secant. 

Z.  Secant. 

M 

70  D  E 

G  R  E  E  S. 

1 

e  of  Natural  and 


M  iV.  Jfag. 
_ o_  3420202 

1  3422935” 

2  3425668 

3  3428401 

4  343  H33 

5  3433865 

6  3436597 

7  3439329 

8  3442060 

9  3444791 

10  3447522 

11  3450252 

12  J45_29^2__ 

13  3455712' 

14  3458442 

15  3461171 

16  3463900 

1 7  3466629 

18  3469357 

19  3472085 

20  3474813 

21  3477540 

22  3480267 

23  3482994 

24  3485721 

25  3488447 

26  3491173 

27  34938 99 

28  3496624 

39  3499349 

30  3502074 

.V.  CVKtfmj. 


|iV.  Co- Sine, 

["9396926” 

9395931 

9394935 

9393938 

9392940 

9391942 

9390943 

9389943 

9388942 

9387940 

9386937 

9385934 

_9384932_ 

9383925 

9382919 

938191 3 

9380906 
[  9379898 
I  9378889 

|  9377879~ 
9376869 
9375858 
9374846 
9373833 
9372819 

9371805 

9370790 

9369774 
93687s 7 

9367740 
9366722 
A".  Sine.  I 


20  D  E  G  R  E  E  S. 
V.  Tangent.  -y.  Co'Tang. 
3639.702  _2747477£ 

3642997  27449927 

3646292  27425120 

36495  SS  27400352 
3652885  27375623 

3656182  27350934 

3659480  27326284 

3662779  27301674 

3666079  27277102 

3669379  27252569 

3672680  27228075 

3675982  27203620 

367928^1  27179204^ 
3682587  I  27154826 
3685891  271304S7 

3689195  I  27106186 
3692500  1  270S1923 
3695806  j  27057699 
J699113  |  27033513 
3702420  1  27009364 
3705 72S  ,  269S5254 

3709037  26961181 

3712346  26937147 

3715656  26913149 

371S967  26S89190 

3722278  26S65267 

372559c  268413S3 

3728903  26817535 

3732217  26793725 

3735532  26769951 

3738847  ^2674621 5_ 

_  V. Co-Tang  J  A*.  Tangent.  ! 

69  v  Ycf RE  E  S. 


iV.  Seam. 
10641778 
10642905 
10644033 
10645163 
10946294 
-  10647426 
_io6485_59 
1 0649693 
10650828 
10651964 
10653101 
10654240 
10655380^ 
10656521 
10657663 
1065  8S07 

10659951 
10661097 
10662243 
1066339 1 
10664540 
1 0665690 
10666S42 

10667994 
10669148 
10670302 
10671458 
10672615 
10^73774 
10674934 
10676094 
hT. Co-Secant. 


\N . Co-Secant . 

.  _2923'8q44~  ~ 

2921469^  ' 

29191389 

29168121 

29144892 

29121703 

J29098553 _ 

2907544. 

|  29052372 
;  29029.39 
29006346  . 

28983391  . 

^28960475^  ^ 
28937598  , 

2S9 14760  < 

2S891959  < 

28S69198  c 
28846474  <] 

2882^789^  j] 
j  2S801142  4 

28778532  4 

28755961  3 

28733428  3 

•  28710932  3 

1 _2 868 8474^  3 

2S666053  7 
28643670  3 

2S621324  3 

28599015  3: 

28576744  3 

!  a8*? 54609  3< 

!  A7.  Secant,  j  M 


___ _ Latitude  40  Deg,  co  Min.  2Verf&  "Declination. 

I  -  ,1l  j^ij  _6_  I  o  i  d:  M\d.  14  lk.Ji6  TS 

’/”•  l}‘  w*,n,lA  572  /;z-  A  »!•[««.  A  w.  6.  m.m.  h.  mam.  b7VJm.\b.~m. 

’|  1 12,0  12,0  iI  2,°  12,0  j  12*o  12.0  j  1 2.0  12.0 

I  1|°‘2„  3‘0,27  1.0.26  IO.25  20.23  1  0.22  1  0.21  1  -Q.2C  lO.ig 

1 8  2'o»56!  s  '0**5 2  3 Jo. co  ^  0.4.7  0.4  ^  ^ 

3ji-30  4;  1*26  41.22  4:iTu  4  i'-7o  “4  1 '.06 "4 1^02 
5|2.°6|  5I2.0!  51.56  5;i. ci  64.45  51.4c  51.35  61.29  6-1.2? 

—  *43  7  a.36  7j'2.29  7  2-22  7  2^  7i£-o8  _7  2^  7I1.54 

Sl-Ii,  ^3  F'V2s  8p*l7  9>oS  92.59  912.50  5-2-41  9:2.32 

9,4-42,  94.33  9  4-24  94.15104,05103.55  10  3.45  ic  2.35  112.24, 
— illjiiI06-4l  10  5.31  10,5-21  10  3.n[ic  5.01  1 1  4.50  114.' 


3-oS  9  2.59  912.50  5  2. 
4.05  IO  3.55  10  3.45  IC  2 

Hi  12  5-21  11 4-50  u  4_ 

6.22  10  6.12;  lo!6.o2  ic  5, 


d. 

20  d.  22 

in. 

h.  m.  m  k.  m  ) 

12.0  12.0 

2 

0.17  20.15 

0.34  3*0.31 

40.54  5(0.49 

6 

1 .1  7  6II.li 

i.46|  8*1.38 

2*23  jioj2.i  3J 

L5‘— jl\AS  n  4-1712  4-05  1 
>2flGi5*42  11  5-31112  5.19 
6.46106.36 


Artificial  Sines,  Tangents,  and  Secants. 


I  0  9-5340517 

I  1  9*5343986 

2  9*5347452 

3  9-5  350915 

4  9-5354375 

5  9-5357s32 

_ 6_  9.5361286 

7  9-5364737 

8  9.5568184 

9  9-5371628 
10  9-5375069 
n  9-537350S 

12  9-538I943 

13  9-5385375 

14  9-5388804 

15  9-5392230 

16  9.5395653 

17  9-5399073 

18  9.5402489 

19  9-5405903” 

20  9.5409314 

21  9-54I272I 

22  9.5416126 

23  9*5419527 

24  9-5422926 

25  9.5426321 

26  9.5429713 

27  9-5433103 

28  9.5436489 

29  9-543987i 

3°  9-14432^ 

Z.  Co- Sine. 


I  Z.  Co-Sine. 
j  9-9729858" 
9.9729398 
9.9728938 

9-9728477 

9.9728016 

9-9727554 

9-9727092^ 

9-9726629 

9-9726166 

9.9725703 

9.9725239 

9-9724775 

9-9724310 

9-9723845 

9.9723380 

9.9722914  ( 

9-9722448 

9-972I98I 
_9i972t5i4 
9.9721047 
9.9720579 
9-97201 10 
9.9719642 
9-97I9I72 
9 ’9  7 1 8703, 
9-9718233 
9-9  717762 
9-9717291 
9.9716820 
9-9716348 
9-9715876 
Z.  J7«e. 


2o  D  E 

Z.  Tangent. 

\  9.5610658" 

I  9-5614588" 

1  9-5618515 
9-5622439 
•  9.5626360 
9*5630278 
9-5634194 
!  9.5638107 
9-5642018 
9-5645925 

:  9.5649831 

I  9-5653733 
1  9-5657633 
1  9.566I53O 
I  9-5665424 

9.5669316 

,  9-5673205 
i  9-567709I 
;  9-5680975^ 

I  9-5684856 
!  9-5^88735 
j  9-56926ii 

;  9-5696484 
j  9-5700355 
!  9.5  7042  23_ 

!  9-5708088 
;  9-57H95I 
I  9*57I58ii 
9-57I9669 
i  9-5723524 

UH727377_L 

'  L.  Co-Tang.  J 

~69  DEG 


G  R  E  E  S. 
Z.  Co-Tang. 

I Q-43  893  4f 

10-4385412 

10*4381485 

i°*437756i 

10.4373640 

10.4369722 

10.4365806 

IO.4361S93 

IO-4357982 

10.4354075 

IQ-4350l69 

10.4346267 

lo.4342j  6t_ 

10.4338470 

10-43345/6 

10.4330684 

10.4326795 

10.4322909 

10.4319025 

I0*43I5mT 

10.4311265 

10.4307389 

1 0.4303  5 16 

10.4299645 

10.4295777 

10.429 1 912 

10.428S049 

10.4284189 

IO.428033J 

10.4276476 

10.4272623 

Z.  Tangent. 

R  El  S. 


;  10.0270142 
;  1 0.02  7',  6c.  f 
i  10.0271062 
!  10.0271523 
.  10-0271984 
I  10.0272446 
|  10.0272908 
;  ic~.o27347: 
10.0273S34 
ic. 027429 7 
1  10.0274761 
J  10.0275225 
10.027569c 
i  10.0276155 
i  10.027 6620 

;  10. 02 7 70 8 6 
,  100277552 
1  10.0278019 
;  IO‘c2784S6 
:  1 0*027895 3 
;  1C0279421 
j  10.0279890 
i  10.0280358 
j  10.02S0S2S 
I  10.0281297 
j  10.0281767^ 

■  10.028223 s 
10.0282709 
10.0283180 
10.02S3652 
^0^02841 24 
Z.  Co-Secant. 


■  10.4656014  |  59 
:  1 0.465 25  48  ;  58 
;  IO* 4 64 9085  ,  57 
10.4645625  j  56 

j  10.4542168  j  55 

;  i 0.46387 1_4_ [ 

!  1^635263  53 

10.463 1 S 1 6  52 

10.4628372  51 
10.4024930  50 
10.4621492  !  49 
10.4618057  ■  48 

10:4614625  47 

10.4011195  j  45 

10.4607770  !  45 

10.4604347  ;  44 
10.4600927  i  43 

i°. 45975 1 1  1  42 

Ic>. 4594097  j  41 

10-459C6S6  !  40 

10.4587279  !  39 

10.4583874  j  38 
10.4580473  |  37 

IC.4577074J  36 

10.4573679  j  35 
ic.4570287  34 

10.4566897  33 

10.4563511  32 

10.4560127  31 
12,45^56747  |  30 
Z.  Secant.  I  A1 


- Z_^**tt*J*_  40  Deg^  00  Min.  South  Declination. 

~~ -  ,w- 14  d-  >rj:'mrwiT- 

te  \t$  A-i 
|;A  i'SM  S  j?l  |3'  I?  m  P0P  lb? ' 

B  l\tn  f 30  f 


*54 


A  Table  of  Natural  and 


M 

IT.  Sine. 

|Ar.  Co-Sine. 

30 

3502074 

9366722 

31 

3504799 

93.65703 

32 

3507523 

9364683 

33 

3510247 

9363662 

34 

3512970 

9362640 

35 

3515693 

3518416 

9361618 

36 

9360595 

37 

3521139 

9359571  : 

3^ 

3523862 

9*358546  ;  j 

39 

35265S4 

9357521  .  ; 

■  40 

3529306 

9356195  |  1 

41 

3532027 

9355468  : 

42 

.3534743 

9354440 

43 

3537+69 

93534II 

44 

354^190 

9352382 

45 

3542910 

9351352 

46 

3541630 

9350321 

-  47 

3548350 

9349289  : 

43 

3151070 

9348256 

49 

3553789 

9347223 

50 

3556508 

9346189 

5i 

3519226 

9345154 

52 

3561944 

9344118 

53 

3564662 

9343082 

54 

3567380 

9342045 

•  55 

3570097 

9341007 

56 

3572814 

933996-. 

57 

3575531 

9338928 

58 

357S248 

9337887 

59 

3580964 

9336846 

6o 

3583679 

9335804 

IT.  Co-Sine. 

N.  Sine. 

20  DEGREES. 


IT.  Tangent. 
37lS847_ 
5742163 
37+5479 
3748797 
3752115 
3755434 
3758753 
3762073 
3765394 
3768716 
3772°3S 
377536t 

37786S5 

3782010 

3785335 

3788661 

3791988 

3795316 

3798644 

3801973 

3805303 

3808633 

3811964 

3815296 

3818629 

3821962 

3S25296 

3828631 

3831967 

3835303 

3838640 

N. Co-Tang 


V.  Co-Tang. 
26746215 
26722516 
2669S853 
26675227 
26651638 
26628085 
26604569 
26581089 
26557645 
26534238 
265 10867 
26487531 
26464232 
26440969” 
26417741 

26394549 

26371392 
26348271 
26325186 
26302136 
26279121 
26256141 
26233196 
262102S6 
26187411 
26164571 
26141766 
26118995 
26096259 
26073558  j 
26050891  | 
\M.  Tangent. 


69  D  E  G  R  E  E  S. 


N.  Secant. 
10676094 
I067725T 
10678418 
10679582 
10680747 
10681914 
10683081 
10684250 
10685420 
10686591 
:  10687763 
10688936 
1 0690 1 10 
j  10691286 
10692463 
10693641 
10694820 
10696000 
10697182 
10698364 
10699548 
10700733 
10701919 
10703106 
1 07329^ 
10705484 
10706675 
10707867 
10709060 
10710254 
1071 1450 
'N.  Co.  Secant. 


\N, Co-Secant. 
28554^09 
28532312 
28510152 
284S8028 
28465941 
28443891 
28421877 
2839989^" 
28377959 
28356054 

28334185 

28312353 

28290556 

28268796” 

28247071 

28225382 

28203729 

28182111 

28160529 

2813898^ 

28117471 
28095995 
28074554 
28053148 
28031777 
2S010441 
27989140 
27967873 
27946641 
27925444 
27904281 
N.  Secant. 


j b. 

|Wl2.c| 
0.3c 

I. OI 


5 

2.13 

2H8| 

3-51 

|4-53 


\d.\  2 


I2.oj 

_  Jii 

3|o.35| 
5,2,08 
6|2.52! 
8j5-43j 
9  4*44 
9i5 


Latitude  41  Deg.  00  Min. 


4 

d. 

6 

d. 

8 

d. 

10 

m. 

m. 

b.  m. 

b.  m. 

m. 

bTm. 

12.0 

12.0 

12.0 

12.0 

1  0 

3.28|  1 

0.27 

1 

0.25 

20.24 

1  2 

M7 

2 

o_J5 

3 

0.52 

_3iAi£ 

1  4 

0.28 

4 

0.24 

4 

0.20 

4'i.i6 

5 

2.03 

5 

1.58 

5 

1-53 

5ji-48 

:  6 

2-46 

'  7 

2.39 

7 

2.32 

72-25 

P 

3-35 

8 

3-27 

8; 

3.19 

83-11 

■!  9 

4-35 

9 

4.26 

91 

4-17 

94-C-5 

_9 

5-42 

9 

A3  3 

10 

5.23 

105- 13 

6.23 

1  2  I  d.\  14 
\b.  m.  m3.  m. 
12.o|  I2.C 
1  0.22 
|o-47j  _2(045 

I. 12;  4'1. 08 

II. 43: 5:1.3s 

2.I81  72.1 1 

3.03: 80^ 

3-58 10.3.48 
|6.i  3|io6,o3 


North  Declination . 
d.:  1 6\d.]  iSTI 


m.  b.m.  rn.h.  nu 
!  1  2 .0'  jl2.0j 
1  [o.2 1 1  2O.19 
3:o-42!  3:0.39 


0-561  40.52;' 
'•.2o!  64.14' 


41.04  4' 1. 00!  4: 
6,1-32  611.26.  6  i._, 
72.04l74.s7;  7 
92.46,  9'2. 37;  92  ~ 

iio  3.38,1013.28.1c 

|4G_2_n|, 
[5*43  p 


jto'443'n 

l10,5*53,'io 


20  1  da  22  (  < 
b.  m.  m)b.  wjJ  » 
12.0  I2.o( 

0.17  I  O.16 

!°l3_<5;__3  0.33!  : 


2,28  1 02.181 
3.18  li|3.o7 
4»2iji  24.09! 
10  5  •  3  3 ;  1 1 1*5 .22!  ~ 
6.46'  9:6.37! 


Artificial  Sines,  Tangents,  and  Secants. 


L  9-544325  3 
9.5446630 
9.5450005 
9-5453376 
9-5456745 
9.5460110 
.  9-5463472 
9.5466832 
9-5470189 

9-5473542 
9.5476893 
9.5480240 
!  9-5483585 
9-5486927 

9-5490266 
9.5493602 
9-5496935 
9.5500265 
9- 5503592 
9-5506916 
9.5510237 
9-55I3556 
9-5516871 
9.5520184 
9-5523494 
9.5526801 
9*5530105 

9-55334o6 
9-5536704 
9-5539999 
9- 5543292 
L.  Co-Sine. 


L.  Co-Sine. 
9.9715876  , 
9.9715404 
9-9714931 
9-9714457 
9-97I3984 
9.97D5C9 
9-971 303  5_ 
9.9712560 
9-9712084 
9.971 1608 
9-9711132 
I  9.9710655 
9-9710178 
9.9709701 
9.9709223 
9.9708744 
9-9708265 
9.9707786 
949707306 
9.9706826 
9.9706346 
9.9705865 

9.9705383 

9.9704902 
9.97044 1 9 
9-9703937 
9-9 703454 
9.9702970 
9.97024S  6 
9.9702002 
9.97015I7 

L.  Sine. 


20  D  E 

|  L.  Tangent. 

1  9-5727377 
I  9-5731227 
I  9-5735074 

i  9-5738919 
!  9.5742761 

;  9-574660I 
i  9-575043S  , 
!  9.5754272 
i  9- 5758104 

;  9-5761934 
;  9-5765761 
I  9.5769585 
1  9-5773407 

:  9- 5777226 
9-5781043 
9-57848^8 
:  9-5788669 
:  9-5792479 
1  9-5796286 
:  9.5S00090 
:  9-5803892 
:  9.5807691 
!  9.5811488 
!  9-5815282 
:  9-5819074^ 
9.5S22S64 
9.5826651 
9.5830435 
9-5834217 
9-5837997 
9.5841774  _ 

L.  Co-Tar.g. 

~69  D  E~< 


G  R  E  E  S. 
L.  Co-Tang,  1 
10.4272623” 
10.4268773 
IO.4264926 
10.4261081 
IO.4257239 
IO.4253399 
10.4249562 
10.4245728 
IO.4241896 
10.4238066 
10.4234239 
IO.4230415 
IO.4226593 
10.42227^4" 
10.4218957 
10.4215142 
10.4211331 
IO.420752I 
IO.4203714 
IO.4199910 
IO.4196108 
IO.4192309 
IO.4188512 
10.4184718 
IO.41 S0926 
10.4^7146" 

10.4173349 

IO.4169565 

IO.41657S3 

IO.4162003 

10.4158226 


I ~  L.  Secant. 

[  10.0284 1 24 
10.0284596 
1 0.02  8  5  069 
10.0285543 
10.0286016 
ic.0286491 
I  10.0286965 
10.0287440 
10.0287916 
10.0288392 
10.0288866 
10.0289345 

10.0289S22 

10.0290299 

10.0290777 

10.0291256 
i  10.0291735 
j  10.0292214 

!  10.0292694 
|  10.0293 174" 
1  10.0293654 
!  10.0294135 
j  10.0294617 
1  10.0295098 
10.0295581 
j  10.0296063 
1  10.0296546 
10.0297030 
10.0297514 
10.029799S 
j  0.029  848  3 
L.  Co- Secant. 


-I  A"  Co- Secant. 
J  10.4556747 
IC”455337° 

1 0.45 4999 5 

IC.454^24 

1o*4543255 

10-4539890 

-  -Xg-45  36528 

10-45  33 1 6T 

10.4529811 
10.4526458 
10-4523 107 
10.4519760 

-  IO-45 16411 

10-45130^” 

10.4509734 

10.4506398 
10.4503065 
IO-4499735 
10.4496408^ 
10.4493084' 
10.4489763 
1 0.4486444 
10.4483129 

i°-44798i6 

1044.76106 

10.4473 1 99 
10.4469895 
10.4466594 

10.4463296 

10.4460001 

_l_o.4456yo8_  _ 
*  L.  Secant. 


_ _  TatUude  41  Deg,  oo  Min.  Soiitb  'Dcdimuilil.  ~ 

.  +  KIjL  £-1  j!_  ‘klSL  _4' ll'  ±  j+l  &  1 6U,TS  1  ij  20 1  s  2 

1.  m  p.  m.\  m3.  m.\  m3,  m  m.  h.  m  nub.  m.  nu  h  m.  hi.  A  w  ;  i.  ^  - 


h.  m.  rn  b.  m.  m. 
^12.0  ji  2.0 
0.30  10.31  1 


T;°:  gi.03  ji  1.05  ^2|i_£7  j  i.’k-  3  ui 
1. 35  3|I -3S  31.41  4 ,.4,  41.4c,  ,f,.j 
2.13  5)2. IS  5  2.23  5  2.2S  53.33  6  2."*, 
j}.,7  7  0}  73.: 

3- 51  7  3-5S  S4.cf  S4T+  S4.22i‘S40 

4- 53  II 


m  nub.  nu  nu  b.  m.  m. 

i  1 2.0  '12.0 

3-1  20.36  10.37  1 
ic  3  1.13  2'l.l<  2 


n.  h.  nu  rn.h.  m  j  m. h.  n.\ nib.  mi]  m3,  m.  m. U.  m 
,12.0  |I  2-Oj  tl2.0j  |l2.0j  I12.O  \l2.r 

10.37  lp-3'j  1  o.3?j  i,o. 40!  20.42  2*0.44 

2:LlL1  31^o;j;i.2-!  31.26jh.29 

x  ",  'h1-*?  4,2.01;  42.05!  42.09!  4>.T3  5^8  ' 

6.2-39i  ^|2,44  5  2-49:  52.541  63.00;  6:3.06  6j.»,i2 

7  jp.38  7  3^2  7  3-59;  7  4.06 


j 

! 


M  AT.  Sins. 

O  35*3679 

1  3586395 

2  3589110 

3  3591525 

4  3594540 

5  3597254 

6  35999^5 

7  3602682 

8  3605395 

9  360810S 

10  j  3610821 

11  3613533 

12  I  3616246 

13  I  361S958 

14  |  3621669 

15  :  3624380 

16  j  3627091 

17  |  5629802 
1 3  !  36325 12 

19  3655222 

20  3637932 

21  3640641 

22  3645350 

23  3646059 

24  3648768 

25  365U76 

26  36541S4 

27  3656892 

28  3659599 

29  3662306 

30  ^665013 

V.  Co-Sine, 


Ia7".  Co- Sine. 
"93358o4~ 
9334761 
9333717 
9332673 
9331628. 

9330582 
9329131. 
9328487- ; 
9327439  ! 
9326390  I 
9325340 
9324289 
.  9323238 
9322186 
9321133 
9320079 

9319024 

9.317968 

9316912 

9315855 

9314797 
93^3738  ! 
;  9312679  | 
!  9311619  | 
9310558  j 
9309496  j 
9308433 
9307370  I 
9306306  I 
9305241  j 
_  9  3041 75  ! 
?.  N.  Sine.  I 


able  of  Natural 

2i  eTe  G  R  EES. 

AT.  Tangent.  ,V.  Co-Tung. 

3838640  26050891 

5841978  26028258 

3845317  26005659 

3848656  25983095 

385I99.6  25960564 

3-855337  2593806$ 

3.858679  25915606  ! 

3862021  25 89 3 1 77' 

3865364  25870782 

3868708  25 84842 1 

3872053  25826094 

3875398  25803800 

3878744  25781539 

5882091  25759312 

5885439  25737118 

3888787  25714957 

38921.36  25692S30 

5895486  25670735 

3898837  25648674 

3902189  25626645 

3905541  25604649 

3908894  25582686 

391224$  25560756 

3915602  2553S858 

3918957  25516992 

3922313  25495160 

3925670  25473359 

3929028  25451591, 

3932386  25429.855 

3935745  25408151 

3P39IQ5  25386479 

_ -V .  Co-Tang .  AT.  Tangent. 

68  DF.GRE  iTs. 


AT.  Secant.  \N.Co- Secant. [ 


10711450  1 

10712647 
10713844 
1071 5043 
10716244 

10717445 

10718647 

10719851 

10721056 

10722262 

10723469 

10724678 
j 0725 887 
10727098 
10728310 
10729523 
10730737 
10731953 
10733170 
10734388 
10735607 
10736S27 
10738048 
10739271 
10740495 
10741720 
10742946 

10744173 
10745402 
10746631 
10747862 
A r.Co. Secant. 


27904281 

27883153 

278620551 

27840999 

27819973 
27798982 
27778024 
27757100 
2773621 1 
27715355 
27694532 
27673743 
27652988 
27632266 
27611578 
27590923 
27570301 
27549712 

2752915^. 

27508634 

27488144 

27467687 

2744726.3 

2742687.1 

27406512 

27386186' 

27365892 

27345630 

27.325400 
27305203 
J2  72  8  503  8 
Ar.  Secant. 


d 

12 

d.\  14 

m. 

b.  m. 

m)h.  m. 

12.0 

12.0 

1 

0.23 

1  '0.22 

2 

0.4S 

.go-46 

4 

1.14 

41.10 

5 

144 

51-40 

6 

2.22 

72.15 

\  5  5  °  ^  V4‘  9.242  92.33 

9)4-37  9  4-2$  94-19  94-ic  94.01  9  3-52  9:343'i 0)3.33  10  3.23 

9|5-42|_9  5*33  9  5-24  95-15  ic  5-Q5  j°  4*  5  5]  1 0445:104.3  5  104.25 

I  I  6.39I  86.31  86.23  96.14  9*6.05'’-''  ~ 


L  l6|  18  |  d.  20  1  d.  22  |  d.) 23  f 

ub.  w.  m.b.  m.\  m  b.  m.b~n.  VoKn. 
112.0  ji2.c  12.0I  ii2.o|  12.0 
1,0.21  10.20  2  0.1 8:  10.17  10.16 
|:^£3j_j;^4Q_3  o.37j  30.34!  20.32 
4: 1.06  4!  1.02  40.58:  40.54^5^1 
5)1-35  6,1.29  6  1 .23-  61.17!  41.13 

7, 2.^8  62.01  ji.54jjU.46._6 1*0 

42.51  9:2.42  9 2.33)10’ 2.23!  72.16 
^3-43,103.33  10 3-23  1 1J3.12’  o'3.o3 
:,ill5;I2|4^5  I0  4£5 

35-55.10,5.45  105.35:115-241  8I5.16 

17-05  96.56  916.47 106.37)  76.30, 


Artificial  Sines,  Tangents,  and  Secants. 


^9^5543292^ 

9.5546581 

9.5549868 

9-5553152 

9-5556433 

9-55597U 

9.5562987 

9.5566259 

9-556952 9 

9.55727  96 

9.5576060 

9-5579321 

9.5582579 

9-5585835 

9.5589088 

9-5592338 

9-5595585 

9.5598829 

9.5602071 

9.5605310 

9.5608546 

9.5611779 

9.5615010 
9.5618237 
9.5621462 
9. 5624685 

9.5627904 

9.5631121 
9*5634335 
9.5637546 
9.5640754 
L.  Co-Sine. 


L.  Co-Sine. 

^97211  Ll! 
9.9701032 
9.9700547  ; 

9.9700061  | 
1  9-9699574 
'  9.9699087 
1  9.969S600 
9-9698112 
9.969 7624 
,  9-9697136 
;  9.9696647 

:  9-969615$ 

9.969566$ 

9.9695177 

,  9.9694687 
9.9694196 
9.9693704 
9-9693212 
9.9692720 
!  9-9692227 

|  9-9691734 

|  9-9691240 
j  9.9690746 
9.9690252 

•  9-968975  y__ 

9.9689262 

9.9688766 

9-9688270 

9.9687773 

9.96S7276 
9.96S6779 
L.  Sine. 


21  D  E 
L.  Tangent. 
9-5141774. 
9-5845549 
9.5S49321 
9-5853091 

9-5856859 
9.5860624 
9. 5 8643 86 

9.5868147 

9-5871904 

9.5875660 

9-58794I3 

9.5883163 

9.5886912 

9-5890657 

9.5894401 

9-5898142 

9.5901881 

9.5905617 

9.5909351 

9-5913082 

9-5916812 

9-5920539 

9.5924263 

9.5927985 

9-5931705 

9-5935422 

9.5939138 

9-5942S51 

9-594656i 

9.59,502  69 
9:5953971. 

Z.  Co-Tang, 

68  D  E 


G  R  E  E  S. 
z.  Co-rjw£. 
J104158226 

10.41 544?i~ 

10.4150679 

10.4146909 

10.4143141 

10.4139376 

1 0.4 135614 

10.4131S53 

10.4128096 

10.4124340 

10.4120587 

10.4116837 

10.41 13088 

10.4109343 

10.4105599 

10.4101858 

10.4.098119 

10.4094383 

10.4090649 

10.4086918 

10.4083188 

10.4579461 

10.4075737 

10.4072015 

10.4068295  j 

10.4064577 

10.4060862 

10.4057149 

10.4053439 

10.4049731 

10.4046025  j 
Z.  Tangent.  > 
G  R  E  E  S. 


Z.  Secant. 

10.0298483 

10.0298968 

10.0299453 
ic.0299989 
10.0300426 
10.0300913 
10.0301400 
10.C30T88S 
10.0302376 
10.0302864 
10.0303353 
10.0303842 
10.0304332 
10.0304823 
10.0305313 
10.0305804 
10.0306296 
10.0306788 
10.0307280 
10.0307773 
10.0308266. 
10.0308759 
10.0309254 
10.0309748 
10.0310243 
10.0310738 
10.0311234 
10.031 1730 
10.0312227 
10.0312724 
10.0313221 
Z.  Co-Secant. 


L.  Co-Secant. 
10.4456708"  60 
10.4453419  59 

10.4450132  58 

10.444684s  57 

10.444^67  56 

10.44402S9  55 

1 0.443  7°  13  54 

10.4433741  53 

10.4430471  52 

10.4427204  51 

10.4423940  50 

10.4420679  49 

io«44 1 7421  48 

IC.4414165  47 

10.4410912  46 
1 0.4407662  45 

10.44044.15  44 

10.4401171  43 

_I£43  97.929  42 
10.4394690  41 
IQ-4391454  4° 
10.4388221  39 

10.4384990  38 
|  10.4381763  37 

:  10-437^538  36 

10.4375315  35 

10.4372096  34 

,  10.4368879  33 

i  10.4365665  32 

10.4362454  31 

104359246  30 

Z.  Secant.  !  M 


I _ Latitude  42  Deg.  co  Min.  South  \ Declination . 

I _ I  j;f  2  £  4  j  d  6  j  d_  _8_  dJ,  lo\d.  12  j  d.  14  j  a'J  16  )  d,  1 8 ; 

J  | b.-wi.  rn.'b.  m.  wi.jfc.  m.  >».  b.  ml  m.  h.  m.  m.\h.  m.  m.  b.  m, I  m.  b.  ml  m  p.  m.  m.  b.  m. 

S  TJ  12.0  12.0  12.0,  I2.ol  12.0  II2.0  il2.0j  |I2.o'  12.o|  |l2.oi 

i  0.30  1,0.31  ip.32  10.331  10.34  20.36  10.37;  1  i0-3S,  ip-39,  20.41! 

L2L'*~  li?4 _1 2<o6  2  2»q8|  32.11  3  1. 14  21.16;  2*1.1  S  31.21  3'i.24l 


& 5-02  ;p 


rn 

w.  m.  rn.'b.  m. 

m.b.  m.  m.  h. 

12.0  |l2.oj 

I12.0  I12.01 

1  { 

p.39  2  O.41  j 

20.43  1044 

I.21  3|l  .24 

3|i-27[  3!  1.3d, 

j  4 

2.c6  412.10 

42.14  52.19' 

:  5 

2.55  6)3.01 

63.07  63. 1 3 

1.7  3-53  74-OQ 

7'4-C7  74-1 4 

1 5  8 


A  Table  of  Natural  and 


21  D 

s  G  R-  E  E 

S. 

M 

|  V.  Sine. 

AT.  Co- sine. 

V.  Tangent. 

V.  Co*  Tang 

N.  Secant. 

■N. Co-Secant. \ 

30 

3665013 

9304175 

3939.105 

25386479 

10747S62 

|  272S5038 

30 

31 

3667719 

9303109 

3942466 

25364839 

10749095 

i  27264905 

29 

32 

3670425 

9302042 

3945827 

25343231 

10750328 

;  27244804 

28 

33 

3673 r3l 

9300974 

3949189 

25321655 

10751562 

1  27224735 

27 

34 

9299905 

3952552 

253001 1 1 

10752798  !  27204698 

26 

35 

3678541 

9298835 

3955916 

25278598 

10754035  f  27184693 

25 

3<* 

368 1 246 . 

9297765 

3959280 

25257117 

io755273 

27164719 

24 

37 

3683950 

9296694 

3962645 

25235667 

10756512 

27144777 

23 

38 

3686654 

9295622 

3965oi 1 

25214249 

10757753 

27124866 

39 

36893‘i8 

9294549 

3969378 

25192863 

10758995 

27104987 

21 

40 

3692062 

9293475 

3972746 

25171507 

10760237 

27085139 

41 

3694765 

929240I 

3976114 

25150183 

1 0761 48 1 

27065323 

42 

3697468- 

9291326 

3979483 

25128S90 

10762727 

2704553-8 

18 

43 

37COI7 0 

9290250 

3982853 

25107629 

10763973 

2702578-4 

1 7 

44 

3702872 

9289173 

3986224 

25086398 

10765221 

27006061 

16 

45 

3705574 

9288095 

3989596 

25065198 

10766470 

26986370 

15 

46 

370S276 

9287017 

3992968 

2=5044029 

10767720 

26966709 

14 

47 

3710977 

9285938 

3996341  ; 

25022891 

10768971 

26947079 

13 

48 

3713^78 

_9  2  848  5  8^ 

3999715  ! 

25001784 

10770224 

26927480 

12 

49 

3716379 

9283777 

4003089 ■ 

24980707 

10771477 

2690791V 

u 

50 

3719080 

9282696 

4006465 

24950661  ' 

16772732 

26888374 

10 

51 

3721780 

9281614 

4009841 ■ 

24938645 

10773988 

26868867 

9 

5^ 

3724486 

9280531 

4013218' 

24917660 

10775246 

26849391 

8 

53 

3727179 

9279447  ! 

4016596 ■ 

24896706 

10776504 

26829945 

7 

54 

3729878 

__927_8_362_| 

VLVJV 

'V-fTilf L 

10777765 

J26S10530 

6 

55 

3732577 

9277277 

4023354 

24854887 

1°779°25  ! 

26791145 

5 

56 

3735275 

9276191 

4026734 

24834023 

10780287 

26771790 

4 

57 

3737973 

9275104 

4030115 • 

24S13190 

10781550 

26752465 

3 

58 

3740671 

9274016  ! 

4033497 

24792386 

10782815 

26733170 

2 

59 

3743369 

9272928  ! 

4036879 

24771612 

10784080' 

26713906 

1 

60 

3746066 

9271839  ! 

4040262 

ri.75o869_ 

10785347 

•26694672 

0 

|.V.  Co-Sine: 

A7.  Sine.  ( 

\T. Co-Tang. 

N.  Tangent. 

A !. Co-Secant. * 

TV.  SecantT 

JV1 

68  D  if 

G  R  E  E  S. 

Latitude  43  Deg.  00  Min.  North  Declination. 


0 

d. 

2 

d. 

4 

* 

6 

2 

s 

H. 

IO. 

d.'  12  V. 

14 

~d. 

16 

d. 

iS 

\d. 

20 

d. 

22 

d 

23J 

6.  #7. 

m. 

h.  m. 

m. 

6.  m. 

rtJ. 

h.  m. 

m. 

V;t. 

>». !  k.  m. 

V 

ra. 

m. 

/’.  »/. 

■n. 

itl. 

b.  m. 

m 

?1Z 

/« 

i’  A 

12.0 

1  2.0 

12.0 

1  2.0 

12.0 

12.0 

!  12.0 

12.0 

I  2.C 

12.C 

12.0 

12.0 

1 

0.31 

1 

0.30:  1 

0.29 

I 

0.2  8 

I 

0.27 

2 

•2.25 

ro.24 

1 

0.2  ■; 

I 

0.22 

1 

0.21 

2 

0. 19 

!  0. 18 

i 

O.IT 

LV> 

2 

1*59 

2 

•*57 

V 

1,54 

3 

fi! 

2;  0.49 

2 

0.47 

2 

V" 

_3 

0.42 

J 

0.39 

3 

O.36 

20.34 

3 

1.38 

3 

i-35 

T.32 

-1 

1.28 

41-24 

4 

1.20 

3  1. 1-7 

4 

1.13 

4’ 

l  .0  - 

4 

I  O', 

4 

1. 01 

4 

O.57 

0 

C.54 

4 

2.17 

4:2.13 

5 

2.0S 

5 

2.0? 

5 

1.58 

5 

*•53 

5  1.48 

? 

1-43 

5 

I.38 

6 

1.32 

6 

1.26 

6 

1.20 

4 

i  .1 6 

5 

3.02 

62.56 

6 

2.50 

6 

•2*4 

6:2.38 

7 

2.31 

6  2.25 

6 

i*I9 

2.12 

72.0< 

M_8 

•8 

I.5C. 

6 

1 .44 

6 

3-55 

7!3.48 

7 

3.41 

7 

3-34 

8 

3.26 

8 

3.18 

8  3.1c 

:8 

3.02 

s 

2.54 

8 

2.46 

9 

2.37 

9 

2.28 

7 

2.21 

7 

1.55 

8,4-47 

4*39 

8 

4*31 

9 

4.22 

9 

4.13 

9  4>r>4 

9 

3*55 

9 

3*4<? 

9 

3*37 

fc 

3*2710 

3*17 

8 

3. 09 

,6^00 

S-52 

9 

S.43 

9 

5.34 

9 

5-2' 

_9 

5-i6 

_9  5-07 

1C 

4,5  7 1 

r; 

4-47 

10 

4*37 

[C 

4-27  10 

4.17 

S 

4.10 

I 

! 

6.23 

9  6.14 

9; 

6.05 

~9 

5*56 

~9 

5*47 

10 

I  - 

5*37  10 

5^27 

8 

5*19 

_ 

I 

6.5^ 

9 

* 

6.47 

9 

6.38 

7 

6.31 

Artificial  Sines,  Tangents,  and  Secants. 


[_  L.  Sine.  _ 
r  9‘5^4Q754_ 
9.^5643960 

9*5650363 
.  9-565356I 

9.5656756 

__9^65_9948_ 

■  9*5663137 

9.5666324 
9*5669508 
1  9.5672689 
9.5675868 
9.5679044 
9.5682217’ 
9.5685387 
9*5688555 

9*5691721 

9-5694883 
_  9*5698043 
9.5701200 
9*57°4355 
9.57^7506 
9.5710656 
9.5713802 
„  9*5716946 
9.5720087 
9.572322  6 
9.5726362 

9.5729495 

9.573-2656- 

-  9*573 5 75 4_ 

I  Z.  Co-Sine. 


L .  Co- Sine. 
9.9686779 
9.9686281 
9*9685783 
9.9685284 
9*9684785 
1  9.96842S6 
9.96837S6 
9*9683285 
9*9682784 
:  9*9682283 

;  9*9681781 
!  9*9681279 
9*9680777 
9*9680274 

9*967977^ 

9*9679267 

9-9678763 

9*9678258 

.  9-9677753 

9.9677247 
,  9*9676741 
9.9676235 
1 9*9675728 
9*9675221 
1 9 -96747 1 
:  9*9674205 
9.9673697 
9*9673188 
9.9672679 
9.9672169 
9*9671659 
Z. 


2t  DEGREES. 
j~V  Tangent.  |  £.  Co-Tang.  | 


^l5_953975_ 

9.5957679 


10.4046025 

10.404232V 


9-5961380  10.4338620 
9.5965079  10.4034921 

9.5968776  10.4031224 

9.5972470  10.4227530 

9-5976162  ;  10.4023838 
9-5979852  10.4020148 

9-5983540  10.4016460 

9-5987225  IO.4OI2775 


9*5990908 

9-5994588 

9*5998267 

9.6001943 

9.6005617 

9*^009289 

9.6012958 

9.6016625 


10.4009092 

IO.4OO54II 

IO.4OOI733 

IO.3998057 

IO.3994383 

IO.39907II 

IO.39S7O42  | 

I0*3983575 


9.6020290  IO.3979710 

9.60239^“  10^3976^47 


9.6027613 

9.603I27I 

9.6034927 

9.60385S1 

9.6042233 

9.6045882 


IO.3972387 
1 0.3  96  S  729 
10. 3965073 
10.3961419  I 
10.39 -7767J 
10.3954118  I 


96049529  10.3050471 

9.6053174  10.3946S25 

9.6056817  10:3943183 

9.6060457  1-0.3939543 

9 .6064096  10.3935904 

Z.  Co-Tang.  L.  Tangent. 

<38~~d  eTr'e  e~sT 


_Z.  Seem. 

10-0313221 

10.0313719 

10.03 1 421 7 

10.0314716 

10.0315215 

10.C3157H 

1  c.o  3 16214 

10.031677 

10.0317216 

1 0.03 1 77 1 7 
10.0318219 
10.0318721 
10.0319223 
10.0319726 
10.0320229 
10.03 20733 
10.0321237 
10.0321742 
10.0322247 
10.0322753 
10.0323259 
10.0323765 
ic.0324272 

10.0324779 

10.0325287 
10.0325795 
10.0326303 
10.0326812 
10.0327321 
10.032783 1 

10.0328341 

L.  Co- Secant. 


L.\Co- Secant. 

10*4759246  ' 

10.4356040 

10.4352837 

10.4349657 

10.4346439 

10.4343244 

10.4340052 

I0.4336S67  ' 

10.4333676 

10.4330492 

IO.4327311 

10.4324132 

10*4320956 

10.4317733 

10.4314613 

10.4311445 

10.43.08279 

10.4305117 

10.4301957 

10.4298800 

10.4295645 

10.4292494 

•  10.42S9344 

•  10.4286198 
•  10'4283054 

10.4279913 
ic. 4276774 
10.4273638 
10.4270505 
ic.4267374 
10.4264246 
Z.  Secant. 


Latitude  43  Dcg:  00  Min.  South  Declination. 


1  10 

d. 

-11  f£[  ill 

d. 

\h.  m. 

m. 

l).  m.  m.'h.  m\ 

tn 

ii  2.0 

12.0  112.0] 

0.37 

1 

0.38  1  |o.3pj 

1  : 

[I.I5 

2 

1.17  2(1  -1  pi 

2  1 

3|i-4i  3  1*44  41.48I  4t*52l  4|i-56  3 !i .59-  4I2.03!  42.07  42.11 

4- 21  52.31  S|2-4i  52.4 6,  42-51!  52-56  6j3-02 

1 i^U'm Z&28L7I3V  rsjs  74-00 

U'g  74-l6j  *>4-'24|  S4.32  7;4.-,rs;4.47;-f,t.5,  -| 

5- 5-03  b5.11  «,.„j  95 .2'-,!  ■  |  |  |  I 


22  ]d.  : 

h.  m.*m.  h 

3 

12.0]  1 

I 

0.441  1C 

*!  3 

Mo!  21 

!  4.2.19'  32 
3j  6-3*i4  4  3 
7  7  4-14  64 

j 

— — 

M 

:  A'.  Sine. 

0 

3746066" 

1 

3748763 

2 

3751459 

3 

3754156 

4 

3756S52 

5 

3759547 

6 

3762243 

7 

3764938 

8 

3767632 

9 

3770327 

10 

3773021 

11 

37757H 

12 

7.840 

13 

3781101 

1-4 

37S3794 

15 

37864S6 

16 

3789178 

17 

3791870 

18 

3794562 

1.9 

3797253 

20 

3799944 

21 

3802634 

22 

3805324 

23 

380S014 

24 

3810704 

25 

3813393 

26 

3816082 

27 

3818770 

28 

3821459 

29 

3824147 

30 

_3^6Sli__ 

N.  Co-Sinei 

Table  of  Natural 


■V.  Co-Sine. 
“9271839" 


92=50993 
9249888  I 
924S7S2  | 
924767-5  | 
9246568 

9245460 

9244351 

9243241 

9242131 

9241020 

9239908 
9238795  j 
A’,  sine.  1 


~2l  DEGREES" 
N.  Tangent.  \  v".  'Co'Tang.j 
4040262  j  24750869  | | 
4043646  j  24730T55'' 
4047031  j  24709470 
4050417  I  24688816 
4053S04  |  24668191 
4057191  j  24647596 
4060579  !  ^627030 
4063968  |  24606494" 
40673 58  24585987 

4070748  24565509 

4074159  24545061 
4077531  24524642 

4080924  24504252 

4084318  j  24483891 
4087713  :  24463559 
4091108  24443256 

4094504  24422982 

4097901  24402736' 

4001299  24382519 

4104697  |  24362331 
4108097  !  24342172 
4111497  j  24322041 
4114898  24301938 


4125106  24241801 

4128510  24221812 

4131915  24201851 

4135321  24181918 

4138728  24162013 

4142136  24142136 

N.  Co-Tang.  N.  Tangent.  I 
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A”,  recant. 

1oZ^5347_ 

10786616 

10787885 

107S9156 

10790427 

10791700 

J0792975_ 

10794250 
10795527 
I 0796805 
10798084 
10799364 
10S00646 
10801928" 
10803212 
10S04497 
10S05784 
10S07071 
10808360 
10809650 
10810942 
10812234 
10813528 
10S14823 
10816119 
10817417 
10818715 
10820015 
10821316 
10822618 
10623922 
N.Co-Secant. 


IN'. Co-Secant 
26694672 
26675467 
26656292 
26637148 
2661 8033 
26598947 

26 $79891 
!  26560865 
|  26541868 
•  26522901 
!  26503962 
26485054 
26466174 
26447323 
26428502 
26409709 
26390946 
■  26372211 
j  26353505 
26334828 
26316180 
26297560 
26278969 
26260406 
26241872 
26223366 
26204SS8 
26186439 
26168018 
26149624 
26131259 
’  N.  SecantT P 


■  _  Latitude  44  Deg.  00  Min.  North  ‘Declination. 

-  -°  [rf‘  2  4_  f  j  6  \d.\  8  \d.j  io  |  d}-  12  i  d.  14  \d.\  16  d.  iS  « 

b.  m.m.  h.  m.m.  h.  m.  m  [h.  v:\m\b.  m.'m.  6.  m.'m.  h.  m.\mi  h~m)a^\h7m.  ou  bTm.  n 


oh  12.0  12.0,  12.0  I 

1  O.31  10.30'  10.29  1 K 

2  1.04  2|l  .02  _2,!  1. co  2 1 1 

3  1-40  3(1-37.  ?Ji  -34  ~ 4jT." 

4  2.19  4I2.15,'  5j2.i0  5I2, 

5  3 >Q4  6-Ntf' _6  2, 

6  3*57!  7r?-«>o;  7(3.43  7  3" 

7  4.5<5i  b;4-4$  8:4.40  84. 

WE6.oo\  815.52!  8:5.44  SU, 


28 j  10.27  10.26.  10.25  10.24'  1(0.23  I1O.22 

58'  2*1.56  3-0.53!  2  0.5 1  20.49I  3P-46  3?o.43 

30  4j  1-26  4  1.22  3  1. 19  4  1.15!  4 j [ . ! !  4*107  ' 

05  5(2.00  51.55!  51.5c  51.45  51.40  5(1.35 

46  6^2.40  6  2.34  62.28  62.22  7  2.1_5  712.08 

36  7(3.29  83.21  83.13  83.0^  8  2.57  "812.49  " 

32  8(4.24  84.16  94.o7  93.58  9  3.4.9  9(3.40 

80  9i5 •  27  9  5.18  9  5^09  _9  >oo_9  leUoi  I 

6.23  86.15  9  6.c6  95.57  9!‘?*48 


Artificial  Sines,  Tangents,  and  Secants. 


O  9-5735754 

1  9.5738880 

2  9.5742003 

3  9-5745123 

4  9-5748240 

5  9'575I356 

6  9-5754468 

7  9-5757578' 

8  9.5760685 

9  9-5763790 

10  9.5766892 

11  9-5769991 

12  9.5773088 

13  9-5776183 

14  9*5779275 

15  9-57S2364 

16  9-5785450 

17  9-5788535 

18  9.5791616 

19  9-5794695 

20  9.5797772 

21  9.5800845 

22  9. 5803917 

23  9.5806986 

24  9.58IC052 

25  9.5  8  r  3  iTd~ 

26  9.5816177 

27  9.5819236 

28  9.5S22292 

29  9-5825345 

33  9*5828397 

L.  Co-Sine. 


|  Z.  Co-Sine. 

J  9-967l659~ 
9-9671148 
9.9670637 
9.9670125 
9.9669614 
9.9669101 
9.9668588 
9.966807T 
9.9667562 
9-9667048 
9.9666533 

9.966601S 

9.966550^ 

9.9664987 

9.9664471 

9-966 3954 

9.9663437 

9.9662920 
9-9662402 
9-9661884" 
9.9661365 
9.9660846 
9.9660326 
9-9659806 
9.9659285 
9.9658764 
9.965  S243 
9-965772T 
9.9657199 
9-9656677 
^9656153 
L.  Sine. 


22  D  E 

z. 

9.6064096 
9.6067732 
9.6071366 
9.6074997 
9.6078627 
9.60S2254 
9.6085880 
9.6089503 
I  9-6093124 
!  9-6096742 
j  9.6100359 
9-6103973 
9-6107586 
9.6111196 
9-6114804 
9-6118409 
9-6122013 
9-6125615 
9.6129214 
9.61 32812“ 

(  9-6136407 
9.6140000 

9.6143591 
9.6147180 
j  9 -6 150766 
j  9-6I54351 
i  9‘6i5  7934 
|  9-6161514 
9-6165093 
1  9-6168669 
i  9-6172243 
1  Z.  Co-Tang. 

67  n>  e~c 


:grees. 

Z.  Co-Tang. 

.  _L2z39359o£ 
10*3932268 
ic.  3928634 
!0. 3925003 
IO.392I373 
IO-39i7746 
10-3914120 

ic.3910497 

10.3906876 

10.3903258 

10.3899641 

10.3896027 

10-3892414 

10.3888S04 

10.3885196 

10.3881591 

10.3877987 

10.3874385 

10.38707S6 

10.38671S8 

10.3863593 

10.386:000 

10.3S56409 

10.3852820 

10.3849234 

10.3S45649 

10.3842066 

10.3838486 


10.3831331 
I  lO-3827j_57_ 
_  L.  Tangent. 

G  RE  PIT 


' _ L.  Secant. 

i  10.032S341 
|  10.0328852 
;  10.0329363 
i  IC.0329S75 
j  I0.03303S6 
i  10.0330S99 
I  10.0331412 
;  ic.0331925 
!  10.033243S 
i  ic.0332952 
i  10.0333467 
1  10.0333982 
j  1Q,C334497_ 
!  10.0335013 
■  10.0335529 
10.0336046 
10.0336563 
:  10.0337080 
;  10.0337598 
:  10.0338116 
10.033S635 
10.0339154 
10.0339674 
10.0340194 
,_i  0.03  40715 
:  10.0341236“ 

10.0341757 
10.0342279 
10.0342801 
■  10.0343323 

;_io.o343S47_( 
Z.  Co-Secant.  I 


_  L.  Co-Secant. 

_  10.426424 6~  '  60 
IO.4261  1 2cT  59 
1 0-425  7997  58 

10.4254877  57 

10.4251760  56 

10.4248644  55 

10.4245532  54 

10.4242422  53 

10.4239315  52 

10.4236210  51 
10.4233108  50 
10.4230009  49 
1 0.42269 1^  48 
10.4223S17  47 

10.4220725  46 

I  10.4217636  45 
10.4214550  44 
10.4211465  43 

I0.42o838£  42 
10.4205305  41 

10.4202228  40 
10-4199155  39 
10.41960S3  38 

10.4193014  37 

10.4189948^  j6_ 
10.4186884  35 
10.4183823  34 

10.4180764  33 

10-4177708  32 

10.4174655  31 

ifMi_7i6o3_  Jo_ 

Z.  Secant.  I  M 


O 

h.  m 

m  h.  m. 

SN 

12.0 

12.0 

1 

0.31 

10.32 

2 

I.04 

.2:1  .o5; 

Latitude  4.4  Deg.  o°  Mjn .  South  ‘Decimal 

±J  dA A !  d\  JLi  A  10  A’ 1 T4IZT6 


m.  b.  m.\  m.<h.  in. ;  rn.lb.  m  m.  h.  mi  m.  h 
I2.Cj  1 2.0!  1  2.C  .'12.^!  !  I 

1  2>-33j  10.34  1  jo* 3 =  20.37]  1:0 

31*16  2J 


I 

X'oR  A49,  4  I*5?l  il^7\  3200 

l\  l  52.3N  52.43  5.2.4s 

^i3-22 •  630P  73.3,;  6  3.41 

l&1'  7k-1  P  7  4-25j  S4.33I  7,4-40 

015-12  8.5.20  | 


12.0  !i  2.0  12.C  12.0! 

0.37]  1,0.3s  10.39  10.40] 

l-l6  2  1 ,1  8  2'l.2Ql  21.221  •; 

1.57)  3;  200  42.04I~42.0P~ 

2.43,  5:2.48  52.53:52.58 
illllo,  3-41  _6  347.  73-54; 
+-33j  7  440  74*47 "7 444!  J 


|20!«.|22  djlj  j 
J\  m.  j  rn.  k.  w  m  jb.  m. 
1 2.oj  820  12.0 

P-43!  ap.4<  10.46 
ji-28|  3:1.31  j2!i.33 
2.16.  4.2.2-:  3-2.23 
>cf\  5|m-I  5(3.19 

;4-o8|_Z4-i5  54.20 


io2  i  Table  0/  Natural  and 


22  DEGREE 

S. 

M  1 

X.  Sine. 

X.  Co-Sine. 

V.  Tangent. 

V.  Co-Tang. 

AT.  Secant.  X. Co-Secant. 

30 

3S26834 

9238795 

4142136 

24142136 

10823922  ;  26131259 

30 

31 

3829522 

9237681 

4145544 

24122286 

10825227  26112922^ 

29 

32 

3832209 

9236567 

4148953 

24102465 

10826533  •  26094613 

28 

33 

3^34895 

9235452 

4152363 

24002672 

I0S27840  26076332 

27 

3+ 

3837582 

9234336 

4155774 

24062906 

10829149  2605 S07S 

26 

35 

3 84026 S 

9233219 

4159186 

24043168 

10830458  26039S52 

25 

36 

384295  3 

9232102 

4162599 

24023457 

10851769  26021654 

24 

37 

3845639 

9230981 

4166012 

24003774 

10833081  26003484 

23 

38 

3848324 

9229 -.5  5 

4169426 

23584118 

10834395  25985341 

22 

39 

385 100S 

922-074-t 

4172841 

23964490 

10835709  25967225 

21 

40 

3853693 

9227624 

4176257 

23944889 

10837025  25949137 

20 

41 

3856377 

9226503 

4179674 

23925316 

10838342  j  25931077 

19 

4'2 

3859060 

9225381 

4183-yi 

23905769 

10839661  I  25913043 

18 

43 

3861 7 44 

9224258 

4186509 

23886 >50 

IO84O9SO  !  25895037 

17 

44 

3S64427 

9223134 

4189928 

23866758 

10842301  ;  25877058 

16 

45 

38671 IO 

9222009 

4193348 

23847293 

IO843623  ;  25859107 

i  15 

46 

3869792 

9220S84 

4196769 

23827855 

10844947  ;  25 8411 82 

!  14 

47 

3S72474 

9219758 

420019 1  j 

!  2380S444 

! 

10846271  ,  25S23284 

i  l3 

48 

3875156 

9218631 

4203613  j 

23789060 

10847597  1  25805414^ 

l  12 

49 

3877837 

9217503 

4207036  i 

«  23769703 

10848924  :  257S7570 

11 

50 

3S80518 

9216375 

4210460 

!  23750372 

1 

ICS50252  :  25769753 

10 

5i 

3883199 

9215245  ; 

42138S5 

2373IC63 

10851582  :  25751963 

9 

52 

3S85SS0 

9214116  , 

4217311 

25711791 

10852913  j  25734199 

8 

53 

3888560 

9212985  ; 

4220738 

23692540 

10854245  :  25716462 

7 

54 

3891239 

|  9211J54 

4224166 

236733i6_ 

J.0S55 5t8_  25698752 

6 

55 

3893919 

9210722  j 

422-594 

23654118 

! 

10S56912  25681069 

5 

56 

31896598 

92095S9  : 

23634946 

10858248  .  25663412 

4 

57 

3899277 

920S455  : 

4234453 

23615601 

:  10059585  •  25645781 

58 

39-1955 

9207320  ; 

4237884 

2]' 566 8 3 

:  10:60924  |  25628176 

2 

59 

3904633 

9 2061 S 5  i 

2241316 

23577590 

10S62263  :  25610599 

1 

60 

3907311 

9205049 

4244749- 

J3  5  58524.. 

;  lO$6:;604  -  25593047 

0 

V.  Co-Sine. 

;  A'.  Sine,  i 

X. Co-Tang. 

A" .  T  argent. 

X. Co-Secant.-  X.  Secant. 

1  M 

6~  D  I: 

:  G  R  E  E 

S. 

Latitude  45  Deg.  00  Min.  A Jonh  ‘Declination. 

0  j  d. 

2  1  d:  J. 

d. 

6 

*• 

s  w. 

10 

d.'  12  d.  14 

d.  1 

1  6 

d. 

d. 

20 

d. 

22 

d. 

-  3  a 

h.m'.rn. 

b.  111.  ill.  '!).  7,1. 

VI. 

,n. 

b.  r.u 

,n.  l\rn.  j  ’-. 

■n.\ 

!:.  hi. 

■il. 

b.  m. 

m. 

ill. 

k  m 

ill. 

ra 

£  A 

12.0; 

12.0  12.0 

1  2.0 

12.0 

12.-0 

12.0  hi./ 

1  2. 

12.: 

I  2.0 

12.0 

0.32,  1 

0.20 

' 

:.:8 

2 

3.2-5 

1 

:.i_ 

1 

1 

0.20 

I 

0.19 

1 

0.18 

2 

I  .CO  2 

'.-'3  21.01 

2 

O.59 

2 

c.57 

0-5.1* 

3  0.5 1 '  5  , 

: . ;  6 

2,0.44 

2 

3.42 

O.33 

c.37 

- 

1. 4i‘.  3 

1.38  1 . ; « 

3 

1.32 

4i '  ’  - ' 

4 

I.24 

4  1.20  i  .1 

1.12 

4 

i.cS 

3 

i.05 

4 

1.01 

0.58 

2.2  li  4 

-'■ly  4  2.15 

5 

i.oS 

5 

2.-5 

5 

I.58 

5  1*5  5,  5  i-r 

5 

i  •  .’.  : 

54-30 

5 

6 

1.27 

4 

to: 

5 

3  «c6,  c 

2-4-7 

6 

2- 1-5 

6 

6 

2-i 

2-1  2 

7 

20' 

7 

Jzls 

5 

M 

6  ; 

3.5 pi  7 

; 7,: .  55; 

3. 38, 

7 

3-3  1 

3.2  3 1 

73.16  7.5-3  5 

s 

2.55 

8 

|2. 45 

iT.1 

2.37 

7 

12.30 

7  ! 

,4-57  7. 

4-50  ‘1.42, 

5/4.34 

8 

4.26 

s 

4.18 

;  55  4-1  1  •■>0- 

9 

3-5  3 

9 

3-4-4 

9 

4-55 

i  9 

1.3.26 

8 

■  3  •  1 8 

■VE 

6.0'!  8: 

i5-5i^;.5M 

5.36 

8 

5. 28 

_9 

5.19 

i_S  5  jj;  _c/-.Oi 

9 

4-5  3 

5 

4-44 

9 

■4-35 

lio 

4-25 

8 

j4jJ_7 

1 

r 

9 

5.59 

9 

9-5-41 

!ic 

5-31 

7 

5.24 

2 

1  1 

6.48 

6.40 

'6.3  0 

3 

1 

1  <>: 

|7*4C 

Artificial  Sines,  Tangents,  and  Secants. 


Z.  Sine.  j  L.Co-Sins. 


22  DEGREES. 


9.5S28397 
9.58314+5 
9-5&5449I 
9-1$37S35 
9.5040576 
9.584^61-5 
9.5846651 
9.5S49685 
9.5852716 
9-5§  55745 
9.5858771 
9.5S61795 
9.5864816 
9-5867835 
9*5870851 
9.5873865 
9.5876S76 
9-5879885 
9-5882892 
9.58S5896 
9.5888897 
9-5891897 
9.5S94893 
9-5897888 
9.-^900880 
9-5903S69- 

9.^906856 
9.  '909841 
9 ' 2821 
9.591  '.8:. : 

9. ^9 1  87R0 

Z.  Co-Sine. 


9.9656153  j 
0.9655630 
I  9.9655105 
|  9.9654582 

j  9-9654057 

j  9-96535 
I  9.9653006 
j  9-965 2480" 

9.9651952 
9.965 1426 
9.9650899 
9.9650371 
9.964.9843 

9.9649314 

9.9648785 
9.964S2 -6 
9.9647726 
9.9647195 
_9:96_46565_ 

9-9646133 
9  964S602 
9.9645069 
9.9644537 
9.9644004 

9-9643470, 
9.9642937 
9.9642402 
9.9641868 
9.9641332 
9.9640797 
9.9640261 
l.  shts r 


j  Z.  Tangent. 

'.^6172243 
!  9-6175815 
!  9-6I79385 
;  9-6182953 
i  9.6186519 
|  9-6190083 

j  9-6193645 

!  9-6197 *>5 

I  9.6200762 
9.6204318 
9.6207872 
9.6211423 
9.6214973 
9.6218520 
9.62220,66 
9.6225609 
9-6229 L50 
9.6232590 
9-6236227 
9-6259763 
9.6243256 
9-6246827 
9.6250356 
962538S4 
9-625  74o9_ 
9-6:6  932 
9-6. <4 1^4 
■'•6267973 
9.6271491 
9-6-275006 
9.6278519 
Z.  Co-Tar.g. 

67  D  E 


Z.  Co-T.Og. 
-10.^827757 

10.38241 85 
10.3S2--.615 
10.3817047 
10.3 Si  345»[ 
10.38:9917 
10.38063^5^ 
10.3802795 
lc-37992  38 
IO.3795682 
10.3792128 

10.37S8577 
jo. 3785027^ 
10.3781480 
10.5777934 

10.3774-3^1 

10.3770850 

10.3767310 

.  l£G7_65  7  73_ 

10.3760237 
10.3756704 
10.37s  3173 
io-3749644 

10.37451 16 
10.3742.91 
10.3739^63 
10.37.5s46 
10.3732027 
10.372  ^09 
10., 7.4  94 
10.3721  48 1 
Z.  Tangent. 
GREF  ST 


Z.  Secant, 

lo-0343847 
l.v.0344370 
10.0544894 
10.0345418 
I -.0545943 
10.0346468 
I  o.c  346994 
IO.C3  47520 

IC. 0348047 
10.0348574 

IC.0349101 

10.0349629 

10.0350157 

;  10.'  3  50686 
i  10.0351215 

!  100351744 
!  IO.O352274 
I  IO.O352805 
;  IO’°liil55_ 
1  10.0353867 
;  1^-0354398 

!  10.0354931 
:  IC.O555463 
10.0355996 
IO.O356530 
■  1003.7063 
10."-  3  >7598 
10.05SS132 
:  IO.O35S66S 
:  IO.C359203 
10.03-' 97  39 
:  Z.  Co^sec~. 


!  Z.  Co-Secim. 
10.4171607 

;  10.4168555" 
i  10.4165509 
;  IO.4162465 
j  IO.4159424 
;  ie.4156385 
‘  10-41 53349 
10.4150315 
10.4147284 
10.4144255 
10.4141229 
10.41 58205 
1041 35184 
10.4132165" 

10.4129149 

10.4126135  . 
10.4123124  !  14 
10.4120115  j  13 

10.41 17108  TO 

10.4114104 

10.4111103 
10.41 08103 

10.4105107 
10.41021 12 

IO.4099  120 
IO.4C96131 
I0.4093U4 
IO.4090159 
10.4087177 
10.40^4197 

IO.40S2220 _ 

z.  .'(.■owr^nvf 


M 

N~.  Sine. 

N.  Co- Sine. 

0 

3907311 

9205049 

1 

3909989 

9203912 

2 

3912666 

9202774 

3 

3915343 

9201635 

4 

391S019 

9200496 

5 

3020695 

9199356 

6 

3923371 

919S215 

7 

3926047 

9197073  | 

8 

3928722 

9195931  j 

9 

3931397 

91947SS  ] 

10 

3934071 

9193644  : 

11 

3936745 

9192499 

12 

3939419 

9191353  1 

n 

3942093 

9190207 

14 

3944766 

9189060 

15 

3947439 

91S7912 

16 

39501 1 1 

91S6763 

17 

3952783 

91S5614 

18 

3955455 

9134464 

19 

3958127 

9183313 

20 

396079s 

9182161 

21 

3963469 

9181008 

22 

3966139 

9179855 

23 

3968809  ; 

9178701 

24 

397H79 

9177546- 

25 

‘3974148 

9176390 

•  26 

3976817 

9175234 

27 

39794S6 

9174077 

28 

3982155 

9172919 

29 

39S4S23 

9171760 

30 

39S7491 

9170601 

-V.  Co-Sine. 

N.  Sine. 

A  Table  of  Natural  and 

~  23  DEGREES. 

£.)  [  v.  Tangent, j.v.  Co-Tang~  1  jv~ 


4244749  23558^24 

4248182  23539483 

4251616  23520469 

4255051  23501481 

4258487  23482519 

4261924  23463582 

4265362  23444672 

4268800  234257S7' 

4272239  2340692s 

4275679  23388095 

4279120  23369287 

4282562  23350505 

4286005  23331748- 

4289449  23313017 

4292894  232943 1 1 
4296339  23275630 

4299785  23256975 

4303232  23238345 

4306680  23219740 

4310129  23201160 

43 1 35 79  23182606 

4317030  23164076 

4320481  23145571 

4323933  23127091 

4327386  23108636 

4330840  23090206 

4334295  23071S01 

4337751  23053420 

4341208  23035064 

4344666  23016732 

4348124  2299S425 

V.Co-Tjr.g  V.  Tangent. 

'6  DEGREES. 


iST.  Secant. 
10S63604 
10864946* 
10866289 
10S67634 
10868979 
10870326 
10S71675 
10S73024 
10S74375 
10S75727 
:  10877080 
IOS78435 
_10S79791 

IOSSII48 
10882506 
i 08 8 3 866 
108^5227 
10886589 
1 08879 5 2 
10S89317 
10890683 
10892050 
10893418 
10894788 
10896159- 
10897531 
10898904 
10900279 
109016 ;5 
10903032 
J 09044 1 1 
N.Co  Secant. 


N.  Co- Secant. ' 
25593047 

25575521 
25558022 
25540548 
25523101 
25505680 
25488284 
2547091 5_ 

25453571 

25436253 

25418961 

25401694 

25384453 

25367238 

25350048 

25332S83 

2<3i5744 

2529S630 

25281541 

25264478 

25247440 

25230426 

25213438 

25196475 

25179537 

25162624 
25145735 
25123871 
25112032 
25095218 
25078423 
N.  Secant. 


i. !  2  \d. 

4  I  d. 

n.  \k.  m.\rn. 

!\  m.\m. 

12.0 

[  2.0J 

1  jo-3 1*  1 

0.30:  1 

2)1*04;  2 

1.02,  2 

3! i-4o;  3 

1*37  3i 

4;2-l9i  4)2.15)  5 

5  3.03!  5 

2 . S  8  6; 

6.3-54]  7 

3*47,  71 

74*5 1  7:4*44'  8 

05.52;  8 

5*44  & 

i 

1 

8_  d. I  io|7.ri2p.j  14  d.  d. i  ~d.  zo  d:  2i\d.\2si 

•  m.  m.b.rn  m.b.m.  m  h.m.  nt!b.mim\F^ 

2.0  12.0  12.0  I2.C  12  '  ■'  *  * 


L/.O  12.0  1 2.C 

2.27  1  0.26!  IO.25  1 


_3  0^5  J2  0.53 
4' 1.25  31.23 


jl^.C  12.0  1 1 2*0  12.0 

IO.24  IO.23  2  0.21  10.20!  io.jo 

15  3  j  2,^5J  I  2  0.49  J:o:45  _j  Qj43  2  0.41  ■  2I0.39 
•23;  3:1  •2cj  41*16  4;I*12  4  1 .08  41.04  3'I.0I 

-S6;  s  i-46  5141  51.36  61.30!  41,26 

62.22,  62.16  7 j 2^09  —7  2.02'  5 j i .5 7 

7  3*°5i  8,2.57  8  2.49  82.41]  6:2.35 

8  3*56|  83.48  9  3-39)  9  3*3o;  73.25 

•  4-50._94.47  _9  4^10  7;4*2I 

'li.cj  ^.52  9i.43lio!s.33!'5fetf! 

I  :  <s-»9:  S.6.+I!  76.34 


Artificial  Sines,  Tangents,  and  Secants. 


M  Z-  Sine. 
o  9-5918780 

1  9-5921755 

2  9-5924723 

3  9.5927698 

•4  9-5930665 

5  9-593363I 

6  _SM93^594_ 

7  9-5939555 

8  9-59425I3 

9  9-5945469 

10  9-5948422 

it  9-5951373 
12  9-5954322 

17*  9-5957268' 

14  9- 5960212 

15  9-5963154 

16  9*5966093 

17  9*5969030 

18  9*597i965_ 

19  9*5974897 

20  9-5977827 

21  9-5980754 

22  9-5983679 

23  9-5986602  ! 

24  9-5989523_j 
'25'  9.5992441 

26  9-5995357 

27  9-5998271 

28  9*6001181 

29  9.6004090 

30  9.6006997 
Z.  Co-sine. 


L.  Co- Sine. 
9.9640261 
9*9639724 
9*9639187 
9*9638650 
I  9*9638112 
:  9*96 37574 
9.9637036 
9*9636496 

9.9635957 

9*9635417 

9*9634877 

9.9634336 

9.9633253 
9.9632711 
9.9632168 
9*9631625 
9.9631082 
9*963053j_ 
9.9629994 
9-9629449 
9.9628904 
9.9628358 
9-9627812 
9.9627266^ 
9.9626719 
9*9626172 
9.9625624 
9*9625076 
9-9624527 
9*9623978 
Z.  Jwe. 


23  D  E 
Z.  Tangent. 
9.6278519 
9.6282031 
9*6285540 
9.628904S 
9.6292553 
9-6296057 

97299557 

9*6303058 
9*6306556 
9*6310052 
9-63I3545 
9*6317037 
9*6320527 
9*632401 5~ 
9*6327501 
9*6330985 
9*6334468 
9*6337948 

9*6341426 

9*6344903" 

9*63 48378 

9*6351850 

9-635532I 

9*6358790 

9.6362257 

9.6365722 
9  6369185 

9*6372646 
9*6376106 
9*6379563 
97383019 
I  Z.  Co-Tang, 
_ 66  D  E~ 


~G  REE  S.~~ 

Z.  Co-Tang.  | 

_  I0.372l48l~  I 
10*371 7969 
10.3714460 
10.3710952 
10.3707447 
IO*37°3943 
10.3700442 
10.3696942 
KD.3693444 
10.36S9948 
10.36S6455 
10.36S2963 
10.3679473 
10.3675985 
10.3672499 
10.366901 5 
10.3665532 
10.3662052 
.  I0'J-6 585 74 
10.3655097 
10.3651622 

is.3648150 
10.3644679 
10.3641210 
.  -J-2ll^l"743_ 
10.3634278 
ic. 3630815 
ic.  3627354 
10.3623894 
10.3620437 
10.3616981 
2  L.  Tangent. 
GRE  E~S, 


Z.  Secant . 
_1^1°3  59739" 
10.0360276 
10.0360813 
10.0361350 
10.0361888 
100362426 
100362964 
100363504 
10.0364043 
10.03645S3 
10.0365  123 
10.0365664 
100366205 

10.0366747" 
100367289 
1 0.0367832 
10036S375 
100368918 
100369462 
10.0370006 
100370551 
100371096 
10.0371642 
10.037218  s 
100372734 
10.0373'IsT 
1 0.0373 S28 
ic. 0374376 
ic.0374924 
10*0375473 
_i  00376022 
L.  Co-Secant. 


L.  C o-Secant. 
10.4081220“  ~6o 
10.4078243  “5^" 
10.4075272  58 

10.4072302  57 

10.4069334  56 

10.4066369  5.5 

10.4063406  54 

10.4060445  53 ' 

10.4057487  52 

10.4054531  5 1 

10.4051578  50 

10.4048627  49 

104045678  48 
10.4042732  47 

10.4039783  46 
10.4036846  45 

10.4033907  44 

10.4030970  43 

10.402S035  42 

10.4025 103”  "41" 
10.40221 7<  40 

10.4019246  39 
10.4016321  38 

10.4013398  37 

1 0.4010477  36 

10. 4  0075*59  35"" 

10.4004643  34 

10.4001730  33 

10.399S819  32 

10.3995910  31 
10*3993 003  30 
L.  Secant.  )  M 


Latitude  46-DegToo_Min.  •  South  ‘Dcclw.uiw. 

-  — [  4  j  [  i  8  d.  Jo  d.  iiQuifd.  i6~d.i^ 

J-  m.b.  m. ;  nu  bTUd  m.  b.  m.  m.  b.  m.  m.  b.  m.  wt.bTmlln  b.  m.  v  b~H 

.  12-0  I2.d  12.0  12.0  12.01  1 1 2  .o'  12.0  ll2.- 

8  l0'36 i  I0‘37  IO*^  1  1  2=41  10.4 

-  -i1-^  -2  Li5_3ldl_2T*.  VJ2:I  *  22J  1 .24  2  1  *2 

6  3  1*49  3  1-52;  41.56  4  2.00  32.“  5  2.C.6  4  2.'id 

7  42.31  V2.3&  52.41  52.46  4 1  ■  a.£ 

:  M*||  74.20)74.27  7  4-  >)!  7  4.4 ~  -|— 

5  a  5-13  S5-21  ill;; 


|  18 1  d. j  2c 

U.U2|2lz3i 

b.  ra.  ra.  b.  m. 

ni.'h.  m.  ra. 

b.  m. 

12.0;  Il2.0 

|l2.o 

112.0 

0.42,  2 'O.44 

1,0.45  l 

p.46 

1.26:  3'i.29 

3  1*32  2 

1*34 

2.14  42.TS 

42-22!  3 

2.25 

3*os j  5)3*lo 

63. id  4 

3.20 

4*oi|  7'4-oSi 

74*i5! 

1 66  ^  T  a  b  l  e  0/  Natural  and 


23  DEGREE  S. 


M 

X.  Sint. 

X.  Co- Sine. 

/V.  Tangent. 

V.  Co-Tang. 

|  X.  Secant.- 

X. Co- Sec  am 

— 

30 

3987491 

9170601 

4348124 

22998425 

|  10934411 

25078428 

30 

31 

NO 

O 

CC 

9169441 

4351583 

22980143 

1  10905791 

25061663 

29 

32 

3992325 

9168280 

4355=43 

22961085 

1  10907172 

25044923 

28 

3  3 

3995492 

9167118 

4358504 

22943651 

;  10908554 

25028207 

27 

34 

3998158 

9165955 

4361966 

22925442 

1  10909938 

25011515 

26 

35 

3CC0S24 

9164791 

4305429 

22907257 

1:911 323 

24994847 

25 

36 

3CC3490 

9163027 

4368*9; 

220*9096 

10912709 

24978204 

24 

37 

4006156 

9162462 

4372358 

22870959 

109 14097 

22.961586 

23 

3  ^ 

4008821 

9161296 

4375823 

22S52V.46 

10.915486 

24944991 

22 

39 

4011486 

9160130 

1  43-92 

22*34758 

10:916876 

2492842 1 

21 

40 

4014150 

9158963 

:  43'^756 

22816693 

1091 S267 

2491 1872. 

20 

4016814 

9157795 

22798653 

:  10919659 

24895352 

42 

4019478 

9156626 

.4589693 

22780636 

IC921053 

24878854 

l8 

43 

4022141 

9155456 

43951 63 

22762643 

;  IC922448 

24862380 

44 

4024804 

9154286 

4396634 

22744674 

10923845 

24845929 

16 

43 

4027467 

915  ill; 

4400106 

22726729 

10925243 

24829503 

15 

46 

4030129 

;  9151943 

4403578 

227  S' 07 

j  10926642 

24813100 

H 

47 

4032791 

!  9150770 

440705 1 

22 6909c 9 

j  10928042 

24796721 

13 

48 

40354 '3 

i_9U9596 

4410525 

2267303 5_ 

■  io929444_ 

24780366 

12 

49 

40381 (4 

:  91484.2 

4414000 

22655104 

!  10930847 

24764034 

1  I 

5C 

.  ,4040775 

441/476 

©6373 '7 

«  10932251 

24747726 

IO 

51 

4043436 

9140071  : 

4420953 

22619553 

1  I0933656 

24731442 

9 

52 

4046096 

91 44*95  I 

4424431 

22601773 

i  10955063 

24715181 

53 

4048756 

9i437ic'  j 

4427910 

22584016 

j  IO93647I 

24698943 

7 

54 

405141^: 

9142540  | 

4434350 

22566283 

|_I C9378 80 

24682729 

6 

55 

4054075 

9141361  ; 

4434871 

|  225485 Tl 

:  I093929I 

246665  38 

5 

36 

4056734 

9140181  ; 

4438353 

22530885 

:  IO940703 

24650371 

4 

57 

4059-93  { 

9133000  | 

4441835 

22513221 

IO942II6 

24634227 

53 

4062051 

9137810  [ 

344531  & 

22455580 

:  10943530 

24618106 

2 

59 

4064709 

9 1  66-7  | 

4441 ''02 

22477962 

,  10944946 

24602008 

I 

60 

4067366 

445  O287 

22460368 

I  10946363 

245J5933 

O 

X.' Co- Sine. 

y.  si'.'.  ! 

-v-  Tangent' 

■N.Co  Secant. 

y.  Secant. 

M  " 

_ 

66  V  T i  G  R  V.  T.  S. 

Latitude  47  Deg.  cc  Min.  North  ‘ Declination . 


O 

d. 

2 

cl. 

4  j  d. 

6 

d 

8  J  d  1  1 0 

■' 

1  i 

d.  14. 

d.  16  ! 

d:  ,s' 

<4. 

20  J  d.  22 

h.  V, 

tl. 

h.  m. 

b.  rfi . 1  m . 

1'.  til. 

•\  in. 

/W*‘r.  .  til. 

m.  b.  rn. 

»>. 

A  m. 

b.  vi.  w.b.  m. 

rn.  b.  m. 

SX 

12. 

12.: 

u.H 

i  2.0 

7-2.0 

!l  2>- 

1 2.0 

T  2.0 

12.0 

1 2.0 

>  ■  .2.0 

|l2.o| 

I 

O.35 

10.32 

1 

-.31 !  1 

■'•80 

l 

0.2-9 

i'o.2S 

0.26 

1  0.2=. 

I  O.24 

I  '0.2  5 

1 

■>•22.  IC.21 

110.20 

2 

1 .07 

■411 

J* 

1.03!  2 

1 .0 1 

2  0.  "7 

3 

0.54 

2  0.52 

20.-0 

2  0.4| 

-> 

-45  8C.42 

2:C.4ol 

3 

1-44 

411.4° 

3 

1  *87-  8 

1-34 

3 

i.ri 

41.27 

4 

1.2  5 

3'l  .20 

3  1.17 

:,I.l  4. 

_4 

1*10  41.06 

30.03 

4 

2.25 

6,2.19 

4 

2-15  4 

2. 11 

4 

2.0  7 

5  2-02 

c 

*■57 

4  1.57 

5  I.48 

S  1-45 

5 

1.38  5  l-33: 

41.29; 

5 

3. 10 

7 

3 .03 

5 

2*53 

6 

2-47 

6  2-41 

'_5  2.3c 

6  2.25 

6  2.20 

6 

2.14  _6  2.06 

5  2  .ci 

6 

4-02 

s 

3*54  6 

-? 

5.41 

;  -1 

3.34 

7  8-27 

7 

3  .20 

7  3*1  ^ 

7  3~:  6 

72. W 

,_7 

,2.52  72.45 

62.39* 

7 

4-59 

9 

4.50 

4-43  7 

4.56 

:  7 

4-29 

8  2.2  i 

s 

4*i  5 

7  4-o6 

83.58 

b  ,3  • :  c 

:  b 

3* 4'2  ‘1.5. 54 

7  -.27 

WE 

6.co 

9 

5.51 

7 

5.36 

i 

5.28 

S  7.2- 

r- 

5.12 

__8  -  .04 

8  456 

•  S! 

|4-40_?4-3' 

_7  4^4 

1 

r~ 

,6.221 

7 

6.I5 

:  76.08 

S6.00 

8,5-52 

~s 

|S *44  S.5-36 

75.29 

2 

I 

1 

i 

j 

1  i 

6.49  76.42 

76.35 

3 

j 

1  j 

| 

1 

J _ 

till 

7.40 

Artificial  Sines,  Tangents,  and  Secants.  i6j 


23  DEGREES. 


j  IT 

L.  Sine. 
9.6006997^ 

L.  Co- Sine. 

L.  Tangent. 

L.  Co-Tang. 

— 

/.  Secant. 

L.  Co- Secant. 

!  30 
— 

9.9623978 

946383019 

IO.3616981 

10.0376022 

10.3993003 

i  31 

1  32 

33 

34 

35 

36 

9.6009901 
9.6012803 
9.6015703 
9.601  S6.00 
9.6021495 
9.602 13 S3 

9.9^23428 

9.9622878 

9.9622328 

9.9621777 

9.9621226 

9.9620674 

9*6386473 

9-6389925 

9.6393375 

9.039682-3 

9.6400269 

9.6423714 

10.3613527” 

10.36  10075 
10.3606625 
IO.3603177 
io-3 '9973  I 

1  •.,596286 

10.0376572 
10.03  77 122 
10.0377672 
ic. 0378223 

10.0378774 

10.0379326 

10.3990099 

10.3987197 

10.3984297 

10.39S1400 

10.3978505 

lo.397<;6i2 

W 

-7 

26 

25 

J2_4_. 

37 

38 

39 

40 

41 

42 

9*6027278 

9.6030166 

9.6033052 

9.6035936 

9.6038817 

9.6041696 

9.9620122 
9.9619569 
9.9619016 
9.961 8463 
9.9617909 
_  9.96 1_7355_ 

9.6407156 

9.641C597 

9.6414:36 

9-6-M7473 

_iil £24342 

'•-'.8592844 

10.3589403 

10.3585964 

10.3582527 

10.3579092 

1 '-'.3575658 

10.0379878 

10.0380431 

10.0380984 

1 0.038 1537 

1 c.o  38209 1 
10.03-82645 

IO.3972722 

IO.3969834 

10.3966948 

10.3964064 

IC.3961183 

10.395S304 

22 

21 

20 

19 

18 

43 

44 

45 

46 

47 

48 

9.6044573' 

9.6047448 

9.6050320 

9.6053190 

9.6056057 

9.6 058923 

9.6061 786 

9.6064647 

9.6067506 

9.6070362 

9.6073216 

9.6076068 

9.6C7S918 

9.6081765 

9.6084611 

9.60S7454 

9-6090294 

9.6093133 

9.96168c-; 
9.96162:5 
9-961  5689 

9.9615133 

9.9614576 

9 -961 4020 

9.6427773 

3.645463 1 

9 -'6- 38057 

y.0441481 
9-6  1-4-490  3_ 

10.3572228 

1 0.3568797 
10.3565369 
10.3561943  1 
ic. 35585 19 
IQ-3555097 

10.0383200 
10.0383755 
10.03S43I I 
10.0384867 
lc.0385424 
10.0385980 

IO.3955427' 

IO.3952522 

10.3949680 

10.3946810 

10.3943943 

10.3941077 

17 

16' 

15 

H 

13 

12 

49 

50 

51 

52 

53 

54 

9.9613463 
9.9612904 
9.9612346 
9.96117S7 
9-9611228 
9.9610  665 

9.6448324 

9.6451723 

9-6455160 

9-6458575 

9*6461988 

9-6465400 

10.3551676 

10.3548257 

1  c.  3 5 44840 
10.3541425 
10.3538:  12 
i°.353-'6co 

1 

10.0386538 
10.0387096 
10.0387654 
.  10.0388213 
10.0385772 
10.0389332 

10.39382*14’ 

i°*3935353 

10.3932494 

10.392963? 

10.3926784 

10.3923932 

11 

10 

9 

8 

6 

55 

56 

57 

58 

59  i 

60  ! 

9.901010-;  1 
9.9609548  : 
9.960S9S7  • 
9.9608426  1 
9.9607864  | 
9.9607  3. '-i  ; 

9.646 SS 10 
9.6472217 
9.6475624 
9.6479028 

9.6482431 

9.6485831 

"10^5311 9c~ 
10.352778-1 
10.3524376 
10.3520972 
^•3517569 
10.3514169 

■ 

10.03 89S92 
10.0390452 
10.0391013 

10.0391574 

10.0392136 
10. *392698 

10.3921082 

10.3918235 

10.3915389 

ic.3912546 

10.3909706 

10.3906867 

5 

4 

3 

2 

1 

O 

i  t.  o  o-sme. 

_ £.7  She. 

I-.  Co-Targ.  i 

~I~Nt argent.  * 

Z.  Co-Secant. 

1  L.  Secant. 

"M"  i 

No  d'i.  G  R'e  F.  S. 


T  able  of  Natural  and 


N.i  Sine. 

>  4067366 

4070023 
!  4072680 

I  4075337 

L  4077993 
,  4080649 

L  .4083305 

4085960 
:  4088615 

1  4091269 

•  4093923 

4096577 
4099230 
4101SS3 
■  4104536 

4107189 
'  4109841 

4112493 

_  4115144 
411779“) 
4120446 
4123096 
4125746 
4128395 

_  4131044 
4I33693~ 
4136342 
4138990 
4141638 

4144285 
_ .4146932 
i  .V.  Co- Sim, 


N.  Co- Sine. 

.  "913545T 

913427I 

9133087 

9131902 

9130716 

9129529 

012S342_ 

9127154 

9125965 

9124775 
9123584 
9122393 
9121201 
9120008 
9118814 
9 1 1 7620 
9116425 
9115229 
91.14032 
"9F12835' 
9111637 
9110438 
9109238 
9108038 
9106837 

9105635”' 

9104432 
9103228 
9102024 
9100819 
90996/3  •' 


24  DEGREES. 
|  .V.  Tangent.  I  V.  Co-TangA 


4452287 

22461368 

4455773 

224427 96 

4459260 

22425247 

4462748 

22407721 

4466237 

22390218 

4469727 

22372738 

4473^.1 7  _ 

2 2355280 

4476708 

22337S45 

4480200 

22320433 

4483693 

22303043 

4487187 

22285676 

4490682 

22268331 

4494}  7  8_ 

2225 ICO9 

4497675 

22233709 

4501173 

22216432 

4504672 

22199177 

4508172 

22181944 

4511673 

22164733 

451 5 1 74 

22147545 

451S676 

22130379 

4522179 

22113234 

4525683 

22096112 

4529188 

22079012 

4532694  22061934 

4536201  22044S78  j 

4539709  22027843 

4543218  22010831 

4546728  21993840 

4550239  21976871 

4553751  2 1959923 

4557264  21942997^ 

CCo-T.ir.g.  N. Tangent.  '■ 

65  dTTTr'e’e  S. 


N.  Secant. 

J.ogg5 

10947781 
10949201 
10950622 
10952044 
10953467 
JC954Sp2_ 
10956318 
10957746 
10959174 
10960604 
10962036 
JLO963468 
10964902 
10966337 
1 0967774 
10969212 
10970651 
1097209 1 

10973533~ 
10974976 
10976420 
10977866 
10979313 
10980761 
[  10982211 
10983662 
10985114 
10986568 
1 098 802 3 

10989479 

A '.Co-Secant. 


'N.Co-Secant.' 
_j458593J-  I  60 
24569882  59 
24553853  58 

24537848  57 

24521865  56 

24505905  55 

_  24489968^  54 
I  24474054  53 

24458163  52 

24442294  51 

24426448  50 

24410624  49 

.■g4394S23  48 

24379045  47 

24363289  46 

24347555  45 

24331844  44 
24316155  43 

24300489  42 

23284844  41 

24269222  40 
24253622  39 

24238044  38 

24222488  37 

•  24206954^  36 
2419H42  35 

24175952  34 

241604S4  33 

24145038  32 

24129613  31 

_2-M_I42IO  30 

Ar.  Secant.  I  M 


Latitude  48  Deg.  co  Min.  North  Declination. 


— !  JUfti  6J\f 

.rn.  b.  m.  m  'b.  7,1.  .01. 

i  i2-° 

\  1 0.31  1 0.30, 1 
\_2  I.04  2  I.02!  2 
1 

42.17  4j2.ni  4 

:__5,3-co  5 

>  64.50  64.41  i  6 

16:4.45  6'4<n!  7 

i  7p-H  75.17'  7 


■-)  Id.  \  I  o 1  d:  nd.  i+W.|  iC  d.  j  rS  d.  20  0, 

'.  m.Yii.b .  in. ni.  b.  rn.  rn.  b.  m.  n.lb.  m.  m.  h.  m.  m 

2.0|  |l2.0  I2.oj  12.-J  1 1 2.C  I  2.C  12.0 

••29!  10.28;  IO.27!  1  3.261  I  |o.25  1,0.24  10.2; 

.00.  2.o-'8'  30.55'  20.53;  2*0.51  20.49  30.46  : 

•33j  3  1 mr-\  5  i.2«j  3i.22j  sji.i>  3ji .16  4  1  •  1 2  ~ 

•09 1  -i:2.o5;  61.53:  41.55  411-51  4-1-47  61.41  ' 

•50i_5l245  6  2.-915  i*5ij_5j2125  6,2.2-  j  2.1 6  j 

.3SI  6  3.32  9  3-2P  64.17!  6  >i  1  3 *04  7  - •  5 7 1  ! 

.42  74.25:  9  4-16.  714-09  7  4-02  83.54  c  5461  ! 

.;c-  7  5 - 2 3 i  9  5"i4j  7  5*07!  8  4.59  8  4.51  84.43I  : 


7 7j4 

7  5-2P  9  5*U|_75; 


•9  76.02  8*5.54!  S15.46 
6.58!  8:6.50 


■ 


.  M  |  N.  Sine . 

30  |  414^932 

31  4149579 

32  4152226 

33  4154872 

34  4157518 

35  4160163 

3 6  4162808 

T Ti  4i6<;453~ 

38  :  4168097 

39  |  4i 70741 

40  4173385 

41  4176028 

42  I  4178671 

43  4l8'l3I3 

44  4183955 

45  4186597 

46  4189239 

47  4191880 

48  4I9452I 

49  4197161 

50  4199801 

51  4202441 

52  4205080 

53  4207719 

54  4210358 

55  4212996 

56  4215634 

57  4218272 

58  4220909 

59  4223546 

60  4226183 

liV.  Co-Sine.' 


liVT.  Co-Sine, 
9099613 
9098406 
9097198 
9095990 
9094781 
9293571 
9092361 
I  9091150 
'  9089938 
9088725 
|  9087511 
9086297 
j9 0850 8 2 
9083866 
9082649 
9081432 
9080214 
9078995 
9077775 
9076554 
9075333 
90741 1 1 
90728S8 
9071664 
9070440 
9069215 
9067989 
9066762 
9065535 
9064307 
9063078 
~N~.~Sine. 


able  of  Maturai 

24  D  E  G  R  E  E  S. 

V.  Tangent.  V.  CO'Tang.  '  ] 

4557264  21942997  ] 

4560777  21926093  ] 

4564291  21909210  ] 

4567806  21892349  ] 

4571322  1  21875510  ] 

4574839  21858691  ! 

4  5  78357  24.S4 1  b94_  j 

45S1S76  21S25119  3 

4585396  21808364  1 

4588917  21791631  3 

4592459  21774920  1 

4595962  21758229  1 

45  99j-86_  2 1 7415.59  J 

4603011  21724911  1 

4606537  21708283  1 

4610064  21691677  1 

4613591  21675091  I 

4617119  2165S527  1 

4620648  21641983  1 

4624178  21625460  1 

4627709  2160S958  1 

4631242  21592476  1 

4634776  21576015  1 

4638311  21559575  1 

464_i_846_  21543156  j. 

4645382  21526757  I 

4648919  21510378  1 

4652457  21494020  1 

4655996  21477683  1 

4659536  21461366  1 

4663077  21445069  J 

N. Co-Tang.  N.  Tangent.  I _ LV, 

65  deTrees. _ 


10989479^ 

f  241 14210 

30 

10990936 

24098829 

29 

10992395 

1  24083469 

1 28 

10993855 

I  24068132 

27 

Ic9953 17 

j  24052815 

26 

10996779 

!  24037520 

25 

J_o9?324j_ 

:  24022247 

24 

10099709 

;  24006995 

23 

1 1001 176 

:  23991764 

22 

1 1 002644 

23976555 

21 

11004113 

23961367 

20 

11005584 

23946201 

19 

11007056 

23931055 

is 

11008529 

23915931 

17 

11010004 

23900828 

16 

11011480 

23885746 

15 

11012957 

23870685 

14 

11014436 

23855645 

13 

11015916 

23840625 

12 

H017397 

23825627^ 

11 

11018879 

23810650 

10 

1 1020363 

23795693 

9 

1 1021849 

23780758 

8 

11023335 

23765843 

7 

11026313 
11027803 
1 1029295 
1 1030789 
11032283 
1 I033779 
'•N. Co-Secant, 


23736075 
23721222 
23706390 
23691578 
23676787 
2366201 6 
■  *  N.  Secant. 


Latitude  49  Deg.  00  Min.  North  Decimation . 

—  2  M-  4  d.  6  d.  8  \d.  1  o  |  d.j  1 2  d.  1  +  d.  j  1 6  d.  1 3 

m.  b.  m.  m.  h.  in.  m.  b.  in,  m.  b.  m.'tn.  b.  m.  m.  \  h.  m.  m.  b.  m.  m.  h.  m.  m.  b.  in. 

12.0  12.0  12.0  12.0  12.0  12.0  12. C  I2.C  I2.C 

IO.33J  10.32  IO.31  IO.30  10.29  VO.28  1  0.27  1  0.26  IO.25 

—  L£Z'Jj;  1.05  _2  lj£3  _2  I.ot  2p«59  2  0.57  2  D-5J  _2  °-53  _2  O.jJ 

31.44!  31.41  31.38  31.35  4  1.31  ”3  1.2S  “i  t.25  3  1-22  4  I-Ts 

42*24  42.20  42.16  42.12  52.07  42.03  4  1*59  5  1-54  5  1-49 

J  3-°9.  5  3.04  J  2^59  5  2.54  62.48  5  243  j5  2.37  _6  2^31  _6  2^ 

63-59  63.53  63.47  63.41  73.34  63.28  73-21  73-14  7  3-07 

6(4-55  74-48  7  4-41  7  4-34  7  4-27  7  4.20  74-13  7  4-o6  S  3.5S 

7i5-53  7  5*46  _7  v39  _7  5-32  _7  5-25  7  5.18  _8  5^io_8  5.02  8:4.54 
j  ■  'i  ’  6.32  76.25  76.18  76.11  76.04  85.56 

!  ‘  7-07  86.59 


1 


Artificial  Sines,  Tangents,  and  Secants. 


9.6 177270 
9.6180041 
9.6182809 
9.6185576 
9.6188341 
9.6191103 
9.6193S64 
9.6196622 
9.6199378 
9.6202132 
9.6204884 
9.6207634 
9.62 103 82 
9-6213127 
9.6215S71 
9*6218612 
9-6221351 
9-6224088 
9-6226824 

9.6229557 

9.6232287 

9.6235016 

9.6237743 

9.6240467 

9.6243190 

9.6245911 

9.6248629 

9.6251346 

9.6254060 
9.6256772 
9.6259483 
Z.  Co-Sine. 


9.9590229 

9.9589653 

9.9589077 

9.9588500 

9.9587923 

9-9587345 

9-9586767 

9.9586188 

9.9585609 

9.9585030 

9.95S4450 

9.9583869 

9-9583288^ 

9.9582707" 

9.9582125 

9-958I543 

9.9580961 

9.9580378 

9 -,9579794 

9-95792IO 

9.9578626 

9-9578041 

9-9577456 

0.9576870 

9_.957625y._ 

9.9575697 

9.9575110 

9.9574522 
9-9573934 
9- 9573346 
9-9572757 
L.  Sine. 


24  D  E 
I.  Tangent. 

9^5j^704i_ 
9.6590387 
9-6593733 
9.6597076 
9.6600418 
9-6603758 
9.6607097 
9-6610434 
9.6613769 
9-6617103 
|  9-6620434 
9-6623765 
9=6627093 
9.6630420 
9.6633745 
9.6637069 
9.6640391 
9.6643711 
9.6647030^ 
9.6650346 
9-6653662 
9.6656975 
9.6660288 
9.6663598 
9.6666907 
9-6670214 
9.6673519 
9.6676823 
9.6680126 
9-6683426 
9-6686725 
L.  Co-Tang. 

65  D~E 


GREE  S. 
L.  Co-Tang. 


_j_o-34i  2960 
I0.34096I3 
10.3406267 
10.3402924 

IO-33995S2 

10.3396242 

10.3392903 

10.3389566" 

10.3386231 

10.3382897 

10.3379566 

10.3376235 

i°*3  372907 

10.3369580 

10.3366255 

10.3362931 

10.3359609 

10.3356289 

10.3352970 

10,3349654 

10.3346338 

10.3343025 

10.3339712 

10.3336402 

10.3333093 

10.3329786 

10.3326481 

10.3323177 

10.3319874 

10.3316574 

10.3313275 

Z.  Tangent. 

G  R  E  E  S. 


j  10-0409771 

!  10.0410347 

j  10.0410923 

j  10.04  L 1500 
j  IO.0412077 
IO.0412655 
I  IO.0413233 
10.0413812 
10.0414391 
IO.041497O 
10.041  <5  50 
I  O.041'6l  3 1 

IO.0416712 
IO.0417293 
]  10.0417875 
!  10.0418457 
10.0419039 
;  10.0419622 
I  10.0420206 
j  10.0420790 
!  10.0421374 
:  10.0421959 
I  10.0422544 
i  10.0423130 
j  10.0423716 
10.0424303 
!  10.0424890 
|  10.0425478 
j  10.0426066 
1  10.0426654 
|  10.0427243 
i  Z.  Co-Secant . 


Z .  Co-Secant. 
10.3822730"  30 
IC.3819959”  29 
10.3817191  28 

10.3814424  27 

10.3811659  26 

.10.3808897  25 

■  10.3806136  24 

10.3803378  23 

10.3800622  22 
10.3797868  21 

10.3795116  20 
10.3792366  19 

10.378961^  Jj8_ 
10.3786837  17 

10.3784129  16 

10.3781388  15 
10.3778649  14 

10-3775912  13 

IO- 377  3176  12 

IO-377°443  li 

10.3767713  10 

10.3764984  9 

IO.3762257  8 

IO-3759532  7 

10.3756810  _ 6_ 

10.3754^89"  5 

10-375I37I  4 

10.3748654  3 

10.374594°  2 

10.3743228  1 

10.3740517  o 

■  Z.  Secant.  M 


Latitude  49  Deg.  00  Min.  South  Declination. 

4  ! d] _6_ |  d.  d  jc>_  dl  12  d.  14  I  d.  1 6  j  dJ  jjjj  t 
•  w.j  m.h.  »].j  m.  k.  m  m.h.  m.  m.h.  m.  m.b.  m  via  h.  m)m.  b.  in.) 
2.o|  i  2 .0'  12. r  [12.0  :i2.0  Jl2.o|  12.c!  |l2.0 


[2.0|  i  2  .o|  12. r  [12.0  1*2.0  |l2.0  12.C  12.0 

3.36,  1  p.37;  IO.38  10.39  i;04)  l'0.4l|  10.42]  1,0.43 

L'DL2.1 . 1 5 1  2  1  •  1 7  _3  I  >20  2;  1.22  2!  1.2 4;  2  1.261  2  1.23 
[-53  3  T.56,  3  1-59  42.03  32.06  32.09.  32.12]  4]'2.l6 

2-34  5(2.39;  52.44  52.49  42.53'  42.57;  53.02]  53.07 

5  3-34[  6,3.40  _5  3-45..  63.51]  63.57-  64.03 
[.17  6j+:23|  64.29;  74.36,  64.40  I  |  I  1  j 

!  I 


of  Natural 


"M  N.  Sine. 

_ o_  4226183 

1  422S819 

2  423H55 

'3  4234090 

4  423^725 

^  4239360 

6  4241994 

7  4244628 

8  4247262 

9  4249895 

10  4252528 

11  4255161 

12  4257793_ 
ii  4260425 

14  :  4263056 

15  !  4265687 

16  4268318 

-  7  4270949 

4273579 
19  4276209 

fco  4278838 

21  4281467 

22  4284095 

..23  4286723 

.  24  4289351 

25  4291979 

26  4294606 

27  4297233 

•28  ;  4299859 
.  29  4802485 

,30  4305”l_ 

'T.Cc-Sine. 


-V.  Co- Sine. 
9063078 
906184S 
906061 7 
9059386 
9058154 
9056921  I 
9055683 
9254454 

9053219 

905.1983 

9050746 

9049509 

_904.S27i 

9047032 

9045792 

9044551 

9043310 

9042068 

9040825 

9039582 

5038338 

9037093 

9035847 

9034600 

903335  3_ 

9032105 

9030856 

9029606 

9028356 

9027105 

9£25 

IT.  Six. 


_?5 _ degrees.  _ 

liV.  Tangent. I  v.  Cw-wT 


4670162  21412537  ; 
4673706  21396301  | 

4677251  213800 '3<  i 

46S0797  21363889  | 

_46S4343  21 347' 14  ; 

4687890  21331559  ; 

4691438  21315413  : 

469498S  212993-  3  i 


4698539  21 28 32 

4702090  21267137 

4705643  21251082 
4709196  212350, 


4709196  21235045 

4712751  21219030 

4716306  21203-34 

4719863  21187057 

4723420  21 171 101 

4726973  2 n 55 164 _ 

4730538  21139246 

4734-98  21123348 

4737659  2110747c 
4741222  21091611 

47447*5  21075771 

4748349  210=10951 

4751914  2104^50 
4755481  2102S369. 

47^9048  .21012607 
4762616  20996S64  . 

47651S5  20981140 

4769755  20965436 

_  N^p-Tjng  V.  Tangent. 

64  DEGRE  E  S7 


110:3779 

11035277 
1 1-05775 
1 1038275 
’• 1  '  >9777 
11041279 

11042783 
1 1044289 


•  ! 1047303 
1 IO488I3 
! I  050324 
IIC51836 
i  1 05334-9 
:  11054864 
1 1056380 
11057898 
11059417 

1 1060937 
1 10623.58 
1 1063981 
1 1065506 
IK  67031 
(1068558 
I IO7C0S7 
IIO71616 
11073147 
I  1IC746S0 
'  IIO76214 
I  ”"77749 
I  11079285 
•TT.Co  Secant. 


N.CO'Secam. 
23662016 
23647265 
23632535 
2361 7S26 
23603136 
235SS467 
23573818 
23559189” 
23541581 
23529992 
23515424 
235C0S75 
23486347 
23471838“  ' 
23457349 
23442S80 
23428431 
23414002 
^3  399593_ 
233S5203 
23370?33 
233564S2 
23342152 

23327840 
233J3548 
2329927 6' 
23285023 
23270790 
23256575 
232423S1 
^232^28205 
-V.  Secant. 


latitude  50  Deg.  OO  ] 
-  \d\  6  \a\  8  [d.\  10  |  d 


'»•  m.\m.  k.m.m.  b.  m.  m.'b.  m.  . 

|  12.0  12.0  I2.c  |i  2.0 

1  3.33!  1  0.32  1  0.31  1:0.30 
;_2  I  .CO  2  I.04  __2  1 .02  2*1 -OO 
|  3  I-42‘  3  1-39  3  {‘36 ~i\\. 33 
|  4  2.22  4  2.18  4  2.14  5l2.c:9 

|_5  3 >06'  c  3.01  5  2.56  62.5c 

|  6  3-54  6  3.48  6  >5.2  ‘  5  3.36 
<5j4-5o  7  4-43  7-H6  7  4-27 

7  5-47:  .7  54°_7  5-33  _7  5^  _ 

I  6-3?  7^*25 f 


J-1L'— j  '4 

di\  i6\d.\  1 8  j 

.p.  771.  77l.  il.  ill 

77i.  h.  77:.'  dl  b.  rnJ 

I  2.0'  1  2.r' 

:i2.o!  ( 1 2.0} 

O.29'  I  C.28 

10.27'  1  !o.26; 

OKSj'  2ck6 

20.54  20.52! 

1.30  3!”27 

3  1.24'  4:1.20 

2.05'  4  2.01 

4' 1  *5 7  5  1  -52: 

2sAl lAc 

42.35,  62.29 

>3.30  63.24 

63.18  7  3.1 1 

4-2 2*  74  ” 

74-oS  714.01 

7  5”_5  J|4157 

6.1 5  7.6. 1 1 

76.04!  7:5-57 

' 

'7.06  76.59! 

Artificial  Sines,  Tangents,  and  Secants. 


o  9.625943  3_ 

1  9.6262191 

2  9.6264897 

5  9.6267601 

4  9-6270303 

<5  9-6273003 

6  £-6275701 

7  9-6278397 

8  9.6281090 

'  9  9-6283782 

10  9-6286472 

.  X1  9.6289160 

12  ”^6291845 

13  j  9-6294529“ 

:  14  9-6297211 

■  i|5  9-6299890 

16  9-6302568 

17  9-6305243 

18  I  9-6307917 

19  9-6310589 

20  9-6313258 

21  9-63I5926 

22  9-6318591  ! 

23  9-6321255  j 

24  9-6323916  ! 

25  *  9-6326576 

26  9.6329233 

27  9-6331889 

28  9*6334542 

29  9-6337194 

30  9^63  _39*44_ 

.  Z.  Co- Sine. 


9-9572757 
9-95  72l  68' 
9-957I578 
9-9570983 

9-9570397  j 

9.9569805 

.5-95_692i_5_! 

9-9568623 
9.956S030 
9-9  567437 
9-9566844 
9-9566250 
9-9565656 
9.9565061 
9-9564466 
9.9563870 

9.9563274 
9.9562678 
-9 -956208 i_ 
9-9561483“ 
9.9560886 
9.9560287 
9.95596S9 

9-9559089 

9-955*490 
9-9557890" 
9-9557289 
9-9556688 
9-9556087 
9-9555485 
9-9554882 
Z.  J/w.  I 


25  D  E 

IZ.  Tangent. 

9-6686725 
|  9-6690027 

9-6693319 
9.669661 3 
9.6699906 
9.6703197 
9-6706486 
9.6709774 
9-67130 60 
9-671634=; 
9-6719628 
9-6722910 
_9i672  6-190 
9-6729468 
9.6/32745 
9-6736020 
9-6739294 
9-6742566 

_9.-6745836_ 

9.6749105 

9-6752372 

9-6755638 

9-6758902 

9.6762165 

9.6765426^ 

9.676S6S6 

9-0771944. 
9-6 775201 
9.6778456 
9-6781709 
9.6784961 
__Z.  Co-Targ. 
_ 64  D  E" 


G  RE  ES. 

L^Co-Targ. 

_  J. 2^313  2^7 
IO.3309977 
IO.33066S1 
1 0.33033 s7 
10.3300094 
10.3296803 
10.3293514 
1 c. 3290226 
10.3286940 
10.3283655 
10.32S0372 
10.3277090 
10-3273810 
10.3270532 
10.3267255 
10.32639S0 
10.3260706 

10.3257434 

10.32541 64 
10.3250895 
10.3247628 
10.3244362 
10.3241097 
10.7277835 

.  ”--3234=174 

10.3231514 
10.3228056 
10.3224709 
1  c.  322 1 544 
10.321  S291 
10.521 5039 
_Z.  Tangent. 

G  R  E  E  S7  ' 


Secant. 

1  c. 042724 3 
10.0427832 
IC.042S422 
1 0.0429c  12 
ic.0429603 
10.0430194 
Io.Q4 3 07 85 _ 
10.0431377 

10.0431970 

10.0432563 

10.0453156 

10-°43375° 

.  10-0434344 
10*0434939 
10.0435534 
10.0436130 
1  c.  0436726 
10.0437322 

10.0437919 
10.0438517 
10.04391 14 

10.04597D 

lo.t  >44031 1 
1 0.044291  j 
1 c.0441510 

10.04421 10 
1 0.04427  u 
10.0443312 
10.044391 3 
10.c4.j45 1 5 
1^-445 
Z.  Co- Secant. 


IJL0,J7405It_  60^ 
I  10.3737S09  59 

I0*3735I03  58 

10.3732399  57 

10.3729697  56 

10.3726997  55 

io-372£299_  54 
10.3721603  53 

10.3718910  52 
10.3716218  51 

1C-37I3528  50 

10.3710S40  49 

_io.j7oSj<5  4:-; 

10.3705471"-' 
10-3702789  46 

”■57-0112  4.=; 

”-’■-5697132  44 

1C. 36947.;  7  43 

10^3692083  42 

10.368941  x  ■  -jr 
10.3686742  40 
”.3684074  39 
”.36814-9  38 

10-567S745  37 

10.3676084^  36 
10.3673424  35 

10.3670767  34 

10.3668111  33 

10.3665458  32 
3  662  806  3 1 

jc.  36501 56  30 

z.  Secant.  i~M~ 


Latitude^  5oDeg-  co  Min.  ccltn.it ion. 

-  -I.  1.  ^  A  Z-|  i6T^.rrOJl^T 

•  w;-^-  w*  «■!*.  rn.  m.  h~m\  m.b.  m.'  ~mlf\  m.  vuk.m.  mb  m] 

3  I2.C  12-C  1120  12.0!  II2.01  12.0  112.0  lI2.cJ 

1  10.38  I  O.39  I  O.40  I  O.41  I.O.42!  lp.43!  x’o.tij 

J.  LilA  3 1:11  21.23!  2I1.25!  21.27!  21 .20!  ■  ^ !i  .•j  ? 


31.57  3  2.ee  42.04  32.07 
4 2.42  4 2.46  4  2.50  4 2.54 
,6  3.31  _l!^-36;  5:3-;i  5 '3.4/5 
64.24!  614.3c!  64.36  6  4.42 


—  Ll3Gl_2  1^5!..^  I*27  _2  ”29|-3!l 
3  2.07!  3  2.10;  3  2.13  3:2.i6:_42 
42.54  4  3-5Sj  *:  J-C3  5  3-o8!  ”3 

A  5-5 ij  6,3 .57  6.4.0:!  64 


I2.o!  12.0 

O.46,  1  O.47 
1  -34;_2 1.36 

2- 24  32.27 

3- 17  A  3-21 


of  Natural 


M  W.  Sine. 

30  430511 1 

31  4307736 

32  4310361 

33  4312986 

34  4315610 

35  4318234 

36  4320857 

37  4323480 

38  4326103 

3  9  4328726 

40  4331348 

41  4333970 

42  4336591 

43  4339212 

44  4341833 

45  4344453 

46  4347073 

47  4349692 

48  43523 1 1 

49  4354930 

50  4357548 

51  4360166 

52  4362784 

53  4365401 

54  4368018 

55  4370634 

56  4373250 

57  4375866 

58  4378482 

59  4381097 

60  4383712 

N.  Co-Sine. 


Ar.  Co-sine 
~9025853~ 
9024.600 
9023347 
9022093 
9020838 
!  9019582 
9_eiM5_ 

9017068 
9015810 
9014551 
9013291 
9012031 
9010770 
9009503 
9008245 
9006982 
9005 71 s 

9004453 

9003187 

9001921 

1 9000654 

8999386 
8998117 
8996S48 
8995  57$. 
8994307 
8993035 
8991762 
89904S9 
S9S9215 
8987940 
Ar.  Sine. 


25  degrees:  “ — — 

N-.  Tangent.  N.  Co-Tung.  AA  secaittT 

4769755  20965436"  ~U07928~5~ 

4773326  20949751  iio8o82T 

4776^99  20934084  11082363 

4780472  20918437  11083903 

4784046  20902809  11085445 

4787621  20887200  110869*9 

479H97  20871610  1108S533 

4794774  20856039  11090-079 

479';352  20840486  11091627 

4Sd932  20824953  11093176 

4^05512  20809438  11094726 

4809093  20793942  U096277 

4812675  _2ot78465_  !  11097830 

4816258  20763007  !  "11099385 ' 

4S19842  20747567  j  11100941 

4823427  20732146  11102498 

4827014  20716743  U 104056 

4830601  29701359  11105616 

4834189  20685993  jn:j£7i77 

4837778  20670646  11108740 

4841368  20655318  11110304 

4844959  20640008  1 1 11 I 869 

4848552  20624716  11113436 

4S52145  20609442  11115004 

4855739  20594187  11116573 

4859334  20578950  11118144 

45S93£  2o563732  11119716 

4066528  20548531  11 121290 

4-^0126  20533349  11122865 

4873726  2051S1S4  11124442 

4877326  20503038  11126019 

_ NCo-Tang  Ar.  Tangent. _ 'N’.Co'- Secant. 

64  DEGREES.  “  : 


N. Co-SecantT j 
_23228205_  :  30 
23214049 
23199911  28 

23185794  27 

23171695  26 

23157615  25 

23U3554  _24_ 
23129513  23 

23115490  22 

23101486  21 
23087501  20 

23073535  19 
23059588^  18 
23045660  17 

23031751  16 

23017860  15 

23003988  14 

22990134  Ig 

J2297<5299_ 

22962483  11 

22948685  10 

22934906  9 

22921145  $ 

22907403  7 

22893679  _6_ 
22879974'  5 

22866286  4 

22852618  1 

22838967  2 

22825334  I 

22811720^  0 

AA  Secant.  \i 


_ _ Lntitr.de  51  Deg.  oo  Min.  North  ‘Declination. 

A\  _  K*  ±  H  6  M  8  ?.|  I0  | .-/,[  1 2  :  d^ldr^^  iS- 

•n.  b.m.  r,i.  k.m.m.\k.  mi m.  h.m.  m.\h.  m.h.  m. 


10.34'  1  0.33;  10 
_2  1 .09  2  1_£7  _2  1 
>  3  1-47  3,1-44!  3 
42.27  42.23!  4  2 
'  ^.3-12  53.07!  5  3 
■  54-03  63.57;  6.5 

64.57  64.51,  6*4 
!  ,6  5-54  615.48;  7  5 


2.0  12.0  12.0  12.0'  12.0  I 

32  IO.31  I  Jo.  30  10.29  l!o.28  1C. 

05  J  1-03  .2:i.01  _2Qq9;  20. 3 7!  2  0 

41  3  1*39  3,1-35  3  1.32'  31. 2v  3  I 

19  42.15  4j2.il  42.07  42.05  41 

02>.  52.57  5I2.52  5  2. 17,  5  2.  j  2i  3;? 
5  1  j  63.45  6.3-39  63.33:  6.3T27  6  3 

45]  7  4.3S  74.31  74.24!  74.17  74 
41 LZ  5^4  __7'5.27  _7  5 .2ol_7,5.T3  7J<_ 
I  6.33  7[6.26  7  6.19  7J6.12  "7; 6 


.2;  5  b.26 

26.  3S1.2.  ’ 
59,  4 1  r •  5 0 ! 

21l  73.141 


44  20  ;  d. i  22 1 

;«  A.  »i.  tn.h.  m. 

12.0'i  1 1 2  .oj 
1  0.25!  10.24! 


6-05:  76.58  ■ 
17-07,  86.59  ' 


i trtifietkl'Smes,  Tangents,  and  Secants. 


M  Z .  Sine. 

30  9.6339844 

31  9.^342491 

32  9-6345I37 

33  9.6347780 

34  9-6350422 

35  9-6353062  ' 

36  9.6355699 

37  9-6358335  I 

38  9.6360969  : 

39  9.6363601  ; 

40  9-6366231 

41  9.6368859 

42  9-6371484 

43  9-6374108“ 

44  9-6376731 

45  9-6379351  1 

46  9.6381969 

47  9-6384585  ! 

48  9.63 87199 

49  9.6389812“ 

50  9.6392422  J 

51  9.6395030  ! 

52  9-6397637 

53  9.6400241  , 

54  9.6402844  ■ 

55  9.6405445 

56  9.6408044 

57  9.6410640 

58  9-6413235 

59  9.6415828 

60  9.6418420 
L.  Co-Sine. 


L.  Co-Sine. 
“?9554832~ 
9*9?  5428o 
■9-9553676 
9-9553073 
9.9552469 
9.9551864 
9-9551259 
9.9550653 
9-9550047 

9.9549441 

9.954SS34 

9.9548227 

9.9547619 

9.9547011 
9.9546402 
9-9545793 
9.9545184 
9-9  544574 
9-9543963 
9-9543352 

9.9542741 

9-9542129 

9-954I5I7 
9-9  540904 
9.9540291 
9.9539677 

9-9539063 
9-9538448 
9-9537833 
9-9537218 
9.9^36602 
Z.  Jws. 


25  PE 

Z.  Tangent. 
9.6784961 
9.6788211 
9-6791460 
9.6794708 
9-6797953 
9.6801198 
9.6804440 

9.68076S2 
9-6810921 
9-6Si4i6o 
9-68i 7356 
9.682:632 
9^6823865 
9.682709S 
9.6830328 
9.6833557 
9.6836785 
9.6840011 
9.6843236 
9.6846459 
9.6849681 
9.6S52901 
9.6S56120 

9*6859333 
9.6862553^ 
9.6865768 
9.6868981 
9.6S72192 
9.6875402 
9.687861 1 
9.6881818 
Z.  Co-Tang, 

64  D  5 


~G  K  E  E  Si 
Z.  Co-Tang. 

-  JQ-32I5 Q39~ 
10.3211789 
10.3208540 
10.3205292 
10.3202047 
10.3198S03 
10^3195560 
10.3192318 
10.3189079 
10.3185S40 
10.3182604 
10.3179368 
10.3176135 
1 0.3 1 72902 
10.3169672 

ic. 3 166443 
10.316321 5 
10.3159989 
_  10.3156764 
10.3153541" 

10.3150319 

10.3147099 
10.3143880 
10.3140662 
.  iQ-3137447 
10.3134232 
10.3131019 
10.3127808 
10.3124598 
10.3121389 
.  10-3H8i  82 
Z.  Tangent. 

G  R  E  E  S. 


Z.  Secant. 

Z.  Co-Secant. 

10.0445 1 18 

10.3660156 

30 

10.0445720 

10.3657509 

29 

10.0446324 

10.3654863 

28 

10.0446927 

10.3652220 

27 

10.0447531 

10.3649578 

26 

10.0448136 

10.3646938 

25 

10.0448741  | 

10.3644301 

-Hi 

10.0449347 

10.3641665“  I 

23 

10-0450559 

10.0451166 
10.0451773 
.  10.0452381 
10.0452989 
1 0.045 3 5 89 
10.0454207 
10.0454816 
10.0455426 
10.0456037 
10.0456648 
10.0457259 
10.0457871 
10.0458483 
10.0459096 
10.0459709 
10.0460323 
10.0460937 
10.0461552 
10.0462167 
10.0462782 
10.0463398 
Z.  Co-Secant. 


10.3636399  21 

10-3633760  20 
10.3631141  19 

10.36285 1 6_  18 
10.3625892  17 
10.3623269  16 

10.3620649  15 

10.3618031  14 

10.3615415  13 

10.3612801  12 

10.3610188“  11 
10.3607578  10 

10.3604970  9 

10.3602363  8 

10-3599759  7 

io-3597I56  6 

10-3594555  5 

10.359195  6  4 

10.3589360  3 

10.3586765  2 

10.3584172  1 

10.3581580  o 
Z.  Secant.  M  1 


_ Latitude  51  Deg,  oo  Min,  South  ‘Decimation. 

—  I-  A  L  JL  A _LE_  A  -ill A  ii U ~I6  1  ^.!_i8_i  d.\  2o)d.\22  A 

•  m.  m.  h.  m.\ m.  b.  m.  m.h.  m.  m.%  m.  m.  k.  m.  mJh.  m\  m  h.  mJ  mib.  m.  nubT^kch^i;  7 

*2,0i  l2'ct  12,0  12,0  I2-°  I2-o  I2-o  I12.0  jio.o  I12J 

1  .3  10.37,  1  0.3S  10.39  10.40  10.41  1S0.42I  10.43  10.44  ■- 

Lilli  2  t.17  2,1.19  2*1 .2 1  31.24  2-1.26  2  1.28  21 .30 


!  or  3  ;  r  I4  041  110421  1043  1  °*44  20.46  1-0.47 

_3  ll2l  21.32!  21.34J 

1-  \Yi%V*9  3  2‘02  3'2,0,5  4,2.o9j  3*2.12  32.15 
‘22  c  243  4247  V42  5247  43.01,  43-05  43-09  4IM3I  53-i| 

^i-12^Z-5W_S1^7_i’342_73j42: jb4>59  J4-04  5^-00!  j 

;13  «4..P  «4.3.  64.37  7j4.44'  I  ”  |~  '  fp ' 


I 


1 


of  Natural  and 


O  I  4383712 

1  4386326 

2  43SS940 

3  4391553 

4  4394166 

5  4396779 

6  4399392 

7  4402004 

8  4404616 

9  4407227 

10  4409838 

11  4412445 

12  _44l_50^ 

13  4417668 

14  4420278 

15  4422887 

16  4425496 

17  442S104 
J  4430712 

19  4433320 

20  4435927 

21  443^534 

22  4441  HO 

23  4443.746 

24  4446352 

25  444595  7 

26  4451562 

27  4454167 

2§  4456771 

29  4459375 

30  446J978 

i  .V.  Co-Sine. 


%9}79Jo_ 

8986665 

8985389 

S9S4112 

898283.4 
8981555 
§950276 
897S996 
5977715 
897643  3 
S975151 
8973 S68 

8972584- 

$97I299 
897001 3 
5968727 
8967440 
8966152 
8964864 

896357.5 
8962285 
8060994 
8959703  | 
$55§4U  i 

J957T  ]$J 

5955S24 

8954529 

5953234 

S95193S 

8950641  i 

5949343 


26  D  E 
V.  Tir.gem. 

4^7732 6_ 

4880927 

488453° 

48S8133 
4891737 
4895343 
4895949 
49°2557 
4906166 
4909775 
4913386 
4916997 
:  4920610 
4924224 
4927838 
4931454 

4935071 

49386S9 

49423o8 

.4945928 

4949549 

4953171 

49567.94 

4060418 

4964043 

4967660 

4971297 

4074925 

4978554 

4982185 
4985816 
S.Co-Tangl. 
65  d  i-:~ 


G^R  E  E 
V.  Co-Tang 
20503038 
20487910 
20472800 

2°4577o8 

20442634 

2042757S 

204i254o_ 

20397519 

20382517 

20367532 

20352565 

20337615 

20322683 

20307769 

20292873 

20277994 

20263133 

20248289 

20233462 

20218653 

20205862 

20189088 

20174331 

201 59^92 
20[44j69_ 
20130164 

20115477 

2cioo8c6 
20086153 
2007 1516 


1 I126019 
’”127598 

I  H29179 
11130761 
11132345 
11133930 
_iiJ355I_6 
11137103 
1 1 138692 
11140282 

11141874 

11143467 
_m  45062 
1 1 146658 
11148255 
11149854 
11151454 

11153056 
JJJI4659. 
1 1156263 
11157869 

11159476 

11161084 
1 1162694 
_in  64306 
11165919 
11167533 
1 1 1 6$ 1 49 
n 170766 

HI72384 
jn_Z4'X'4_ 
iN. Co-Secant, 


\N. Go-Secant. 

_  22811720  "<5o ' 
22798124  ~^T 
22784546  58 
22770986  57 

22757445  56 

22743921  55  „ 

2273041,5  54 

j  22716927  53 

22703457  52 

22690005  5 1 

22676571  50 

22663155  49 

22649756  48 

22636375  47 

22623012  46 

22609667  45 

22596339  44 

22583029  43 

.  22569736  42 

22556461  4i 
22543204  40 

22529964  39 

22516741  3* 

22503536  37 

22490348-  36 
2247717$  35 

22464024  34 

22450S89  33 

2243777o  32 

22424669  : 1 

8° 

Ar.  Secant.  M  " 


Latitude  52  Deg.  co  Min.  North  Declination. 


4_f.|  6  ! 

\h.  mXn.'fi 


.  m.  'j\  m.  m.  h.  >; 


9  311.36:  3  1 .3? 
$  5;AI3j  42.09 

7  7'  wij  6  77 

9  6t.33j64.27 
4  65.28!  7  5.21 
6.2617  6.2' 


jl±K|iGp.| 


o  rf.|  22  ;/.  23I; 

m  J'-  m  <»  hint} 
*°  1 12.0  I2.o‘ 

26  IjO.25  I  0.24' 
52  2  0.50  2  0.48 : 
21  3jl  • !  8  3  1T15! 

52  4ji -48  41.44 

it  5  2-24  j>  2.19| 

Hi  6:3.05  62.59' 
59'  7i3-52  83.46 
5 2’i  6:4  46  6  4.40' 

■>3;  7 p‘47i  7!<-4°, 

53  7  6.46'  56.41 

I  7-45  5,7*40: 


Artificial  Sines,  Tangents,  and  Secants. 


M  L.  Sine. _ I 

0  9.6418420  ; 

~i~  9.6421009 

2  9.6423596 

3  9.64261S2 

4  9.6428765 

5  9.6431347 

6  9.6433926 

7  9.6436504 

8  9.6439080 

9  9.6441654 

10  9.6444226 

11  9.6446796 

12  9.6449365 

13  9*645193I 

14  9*6454496 

15  9.6457058 

16  9.6159619 

17  9.6462178 
_l_S_  9.6464735 

19  9.6467290 

20  9.6469844 

21  9.6472395 

22  9*6474945 

23  9.6477492 

24  9.6480038 

25  9.64S25S2 

26  9.6485124 

27  9.6487665 

2S  9.6490203 
29  9.6492740 

3°  9.6495274 

L.  Co-Sine. 


L.  Co- sine. 

9.9536602" 

9-95359$5 

9*9535369 

9*9534751 

9*9  534134 

9*9533515 

9-9532S97 

9*9532278 

9-9531658 

9.953103$ 
9*95304i8 
9*9  529797 
9-9529175 
9.9528553 
9*952793l 
9.9527308 
9.95266S5 
9.9526061 
9*9525437 
9*9524813 
9  9524188 
9*9 523562 
9.9522936 
9.9522310 
9.9521683 
9*9521055 
9.9520428 
9.9519799 

9.9519171 

9*9  5i$54i 
9*95i7?i2 
Z.  Sine. 


26  D  E 

I  Z.  Tangent. 

!  9.6881818 
i  9*6885027" 
9.6888227 
9.6891430 
9.689463 1 
9.6897831 
9.6901030 
9.6904226 
9-6907422 
;  9.6910616 
i  9.69I3S09 
9.69I7OOO 
!  9.6920189 

■  9*692337$" 

j  9*6926565 
:  9.6929750 

I  9*6932934 

!  9*6936117 
|  9*6939298- 
i  9*69 42478 
!  9*6945656 
!  9*6948833 
9*6952009 
9-6955183 
9^>?_5_8355 
9*6961527 
9.6964697 
9-6967^65 
9.6971032 
9-6974I98 
9.6977363 
L.  Co-Tang. 

63  D  E 


G  R  E  E  S7 
JL_C o-Tang. 
JIO.31 18182 
IO.3114977 
10.3111773 

IO.3  108570 
IO.3105369 
IO.3102169 
10.3098970 

10*3095774 

IO.3092578 

IO.3C89384 

IO.3086191 


IC.3073435 
IO.3070250 
10.3067066 
10.3063883 
10.3060702 
IO.3057522 
j  IO.3054344 
I  10-3051167 

I  10*3047991 

j  IO.3044817 
10.3041645 

10*3038473 

10.3035303 

IO.3032135 

I  IO.302896S 
|  10.3025802 
10.3022637 
L.  Tangent. 

gTheT 


Z.  Secant. 
10.0463398 
10.0464015 
10.0464631 
IO.0465249 

10.0465866 
IC.0466485 
10.0467103 
10.0467722 
!  10.0468342 
j  10.0468962 
\  10.0469582 

j  10.047:203 
I  10.0470825; 
i  10.0471447 
10.0472069 
10.0472692 
1 0.04733 15  : 
IO.0473939  ! 
10.0474563 

10.0475187 

I  1 0.0475 S 12 
j  10.0476438 
!  10.0477064  j 
!  10.0477690  : 
;  10.0478317  1 
1  10.0478945 
;  10*0479572  ! 
10.04S0201 
10.0480829 
10.0481459 
10.0482088 
Z.  Co-Secant. 


L.  Co-Secant. 

10.3581580  60 

10.3578991'  "59" 
10.3576404  58 

10*3573818  57 

10.3571235  56 

10.356S653  55 

10.3566074  54 

10.3563496  53 

10.3560920  52 
IO*.355$346  51 
10*3555774  5° 
10.3553204  49 

io-355o63-5-  48 
10.3548C69  47 
10.3545504  46 
10.3542942  45 

10.3540381  44 

10.3537822  43 

10*3535265-  42 
10.3532710  41 
10.3530156  40 
10.3527605  39 

10.3525055,  38 
10.3522508  37 

10.3519962  36 
10.3517418  35 
10.3514876  34 
10.3512335  33 

10.3509797  32 

10.3507260  31 

1 0-350472^  30 

L.  Secant.  M 


_ _ _ Latitude  52  Deg.  00  Min.  South  Declination. 

_  0  2  ^-|  i°  12  |  d.  14-j^J  i6\d.\  i3 

-  h.  m.  m.h.  wi.j  m.  h.  ml  m)h.  mint.  h.  m  in.jiTjnl1  m.  Iym\m.b7m\m}hdm, 

*  I2’°!  !T2,0|  I2*0j  l2.o'  12.C  12.O  12.01  12.0  12.0  I12.C 

O.3J,  10.37]  !  3,3c,  10.39'  !  0.4C  lU.41  liO.42  2  1.43!  k.  44!  1:0.45 

2l_.lf:  2|l.lS;  21.2'.  *2' 1.22  211.2'  3  |  .27'  2l.2y!  o  1 I 


2.33  4,2*371  42.41  42.45  42. 

3*19  4  3.23 1-2  53. 

|4*o9  5  4*i4i  5  4.19  64^25  64' 

5.03  7|5*ioJ  75.17  75.24 


I10 

d. 1  1 2  |  d. 

14- 

\d J  16 

\d.\ 

1  *oi 

d\ 

22 

d.\: 

>b.  111. 

rich. 

h.  rn 

m.h.  m. 

W 

h.  m.\ 

msb.  m. 

h.  m. 

m\l 

U41 

i  .22 

1  12-:’ 

liO.42;  '2 

2i  1  .-2  > 

12.0 

‘>*43- 

1  .9-7 

12.0 

;  I'M* 

IJ 

12.0 

0.45 

12.0 

I  '0.46 

l  1 

I2.C 

-■*+7 

I 

1C 

49j  4;2. 5 3 j  4(2-57'  4  3*oi|  4  3 

3?|ji343li3*4«j|H4!j.3: 

3ij  6 4-371  ^4*43  6-4.49'  64 


Table  of  Natural  and 


30  4461978 

31  4464.581. 

32  4467184 

33  44697S6 

34  4472388 

35  4474990 

36  4477591 

37  4480192 


48  4508776 

49  45H372 

50  4513968 

51  4516563 

52  4519158 

53  4521753 

54  4524347 

55  4526941 

56  4529535 

57  4532128 

58  4534721 

59  4537313 

60  4539905 
V.  Cc-Sine.\ 


IT.  Co- Sine. 
8949343~ 
894804-5 
8946746 
8945446 
8944145 
S942S44 
8941542 
8940239 
8938936 
8937632 

8936327 
893-5021 
89337U_ 
8932406 
8931098 
8929789 
8928479 
892716s 
J 9 2 58 5 8  . 
S924546 
8923233 
8921920 
8920606- 
8919291 
8917975 
8916659 
S915342 
8914024 
8912705 
8911385 
8910065 
AO  sine. 


__ 26  degrees. 

AT.  Tangent.  IT.  Co-Tang 

4985S16  20056897 

49S9449  20042295 

4993082  20027710 

4996717  20013142 

5000352  1999S590 

5003989  19984056 

5007627  J99^95  39_ 
5011266  1995503S 

5014906  19940554 

5018547  199260S7 

5022189  19911637 

5025832  19897204 

5029476  19882787 

5033 12 I  19S6S387 


5044063  19S252S6 

5047713  19S1C952  I 

505l36j  19796635  I 

5055015  197S2334  I 

505S668  1976S050  i 


5076948  19696874 

5080607  19682688 

5084267  1966S518 

50S7928  19654364 

5091 591  19640227 

5095254  19626105 

N. Co-Tang.  N. Tangent. 

63  D  E  GllEES. 


11174004 

11175627 

1 1177248 
1 117S872 
1118049S 
1 1182125 
-IIIs  3 7 5J, 
11185383 
1 1187014 
IT 1S8647 
III902SI 
I  I  I9J9L6 

— 12.3113 
11195191 

1 1 19683 1 
1 1198472 
11200115 
1 1201759 

; .73405 


>  II 21496, 
11216620 
II21827S 
I  1121993$ 
II221600 
II223262 
•A7.- Co-Secant. 


IT. Co-Secant 
22411584  ' 
22398517 
22385467 
22372435 
22359419 
22346420 
22333438 
22320474 
22307526 
22294595 

222S1681 
22268783 
2225^5903  _ 
22243039 
22230192 
222173 62 
22204548 
22191751 

17_?7L- 

22166207  { 


'  :■  0ib 

-2 102637^ 
22089972 
;  22077323 
I  22064691 
'  22052075 
!  22039476 
22026893 
IT .  Secant,  i 


2. 

K- 

b.  m. 

I2.C 

O.35 

1 

1. 11 

2 

[.50 

3 

;  2.31 

4- 

r3j06 

_4-  ; 

4.05; 

5j. 

j4.5Si 

4 

'15-54 

-4 

Latitude  53  Deg.  00  Min.  North  ‘Declination. 


10.33  10.32  10.31  1I0.3C 
_llI*?7[_l!I^3|  2  I- 01 


10  ~d.  12  d.  14  d.  |  16  d.  18 

).  m.  m.  b.  m.  m.  h.  m.  m.  h.  m.  m.  b.  m. 

[2.0  12.0  12.0  I2.C  I2.C 

).3I  IO.3C  IO.29  10.28  10.27' 
•03  2  1.01  _2  0-59  _j-o-57  _2  0-55 


T  3I.44-3  1-41  3l*38  3  1*35  3  1-32  31.29  31.26 

7  42.23  412.19  42.15  4i2.II  42.07  42.03  41.59 

1  J  III  J>|3 “?2  -I  2_*_l7  5j  1:52  _5  2.47  _5  242  J  247 

5  53.55  6(3.49  63.43  51 3.38  63.32  63.26  63.20 


6.33  7P-25  66. 2 


[  6:6.14  6  6.0S  7J6.01 
7.07  7,7-00 


d  20  d.  22  c 
in.  b.  m.  m.  b.  m  m 
12.0  12.0 

1  0.26  1  c.25 
<M_3  _2  041  j 
31-23  41.19 
4  1.55  4  1.51  - 
_5  2>32  62.26  , 
63.14  63.09” 
74-02  7  3.55 

_7 4.56  74.49  J 
75.54  75.47  1 

76.53  66.47  1 

7.51  57.46  ; 


Artificial  Sines,  Tangents,  and  Secants. 

26  DEGREES. 

M  f  L.  sine.  L.  Co-Sin  ~  1  L.  Tangent.  £.  Co-Tang.  j  L.  Secant. 

30  9.6495274  9-9 517912  |  9-6977363  to. 30 2263 7~  ;To.o48ic58~ 

31  I  9-6497807  9.9517282  9.6980526^  10.3019474  I  10.0482718 

32  9.6500338  9.9516651  j  9.6983687  10.3016313  I  10.0483349 

33  9.6502868  9.9516020  j  9.6986847  10.30I3153  j  10.0483980 

34  9.6505395  9*9515389  ;  9-6990006  10.3009994  j  10.0484611 

35  9.6507920  9-9514757  !  9.6993164  10.3006836  j  10.0485243 

36  9.6510444  9.9514124  9.6996320  10.3003680  !  10.0485876 

37  9.6512966  9.9513492  9.6999474  10.3000526  l_ 1T.04S650S 

38  9-6515486  9.9512858  9.7002 628  ic. 2997372  10.0487142 

39  9.6518004  9.9512224  9-7005780  ic. 2994220  10.04S77 76 

40  9.6520521  9.9511590  9.7008930  ic.2^91070  !  10.04SS41C 

41  9.6523035  9-95 10956  9.7012080  10.2987920  ;  10.0489044 

42  9.6525548  9-9510320  9-7015227^  10.2984773  !  10-04396^0 

43  9.6528059  9-9509685  9-7018374  10.2981626”  ToTc^^ojTV  i 

44  9.6530568  9.9509349  9-7021519  10.297S.18i  ;  10.0490951 

45  9-6533075  9.950^412  9-7024663  10.2975337  (  10.0491588 

46  9-6 535581  9-9507775  9.7027805  10.2972195  I  10.0492225 

47  9-6538084  9.9507138  9*7030946  10.2969054  10.0492 862 

48  9.6540586  9.9506500^  9-7034086  10.2965914  10.0493500 

49  9.65430S6  9.9505861  9.7037-25  10.2962775  ic.0494139 

50  9-65455S4  99505223  9-7040362  10.2959638  10.0494777 

51  9.6548081  9.9504583  9*7° 43497  10.2956503  10.0495417 

52  9.6550575  9.9503944  9.7046632  10.2953368  10.0496056 

53  9-6553068  9-95o3303  9.7049765  10.2950235  10.0496597 

54  9-6555559  9.9502663  9.7052897  10.2947103  j  0.0497  3  37 

55  9.5558048  9.9502022  9-7D56o27  ic. 2943973  10.049797S 

56  9.6560536  9.9501380  9.705915  6  10.2940844  10.0498620 

57  9.6563021  9.9500738  9-7062284  10.2937716  10.2439262 

58  9.6565505  9.9500095  9-7065410  10.2934590  10.0499905 

59  9-65679^7  9-9499452  9-7068535  10.2931465  10.0500548 

60  9. 6^70468  9.9498809  j  9-7071659  10.2928341  1^.0501191 

L  Co-sine.  L.  Sine. _ !_Z.  Co-T.ing.  L.  T argon:. _ '  Z.'IV7vc7«7. 

_ _ 63  DEGRE  E  SI 


L.  Co- Sec  ant. 

10.350472 6  30 

ic. 3502193*"  28 
10.3499662  29 
10.3497132  27 

10.3494605  26 

10.3492080  25 

10.3489556^  24 
10.3487034  23 

10.3484514  22 

10.3481996  21 
10.3479479  20 

10.3476965  19 

10.34744.52_  18 

10-3471941  i  !7 
10.3469432  16 

10.3466925  15 

10.3464419  14 

10.3461916  13 
IQ-3  1-594  12 

10.3456914  11 
10.3454416  10 

10.34S  1919  9 

1 0-3449425  8 

10.3446932  7 

IO-3_44444I_ _ 6 

10.3441952  5 

10.3439404  4 

10.3436979  3 

10-3434495  2 
10.3432013  1 

‘O' 3129  5 -j _ o 

L.  Secant.  1  M 


0 

2 

6."»T. 

m.  h.  m. 

T  2.0 

112.C 

O.36 

1 .13 

1.0.37 

2-1.15 

M2 

|liI*5^ 

2.34 

4:2.38 

3.20 

!  41.24 

Latitude  53  Deg.  co  Min.  South  ‘ 'Declination . 

■  k!  6  !  d. I  3  I  d.  I  o  I  d.'  1 2  !  d:  1 4. 1  d.  1  6  I  d  j  iv  \ 


4-ioj  5j4-i5  5  4. 


ijo.39  10.4' 

17] l^j1 .19  _2  !.21  l'  1.2 3  24  .251  2|t, 
58  3j2.01  3  2.04  3^2.07  3.2. loi  3 1 2 . 

42  4  2.46j  42.5c:  42.54  4I2-581  4I3. 

12-113-34  5  V3?l  8  3-41  _I;3*49 

20  5I4.25  64.311  64.37  6;4-43' 


42  42.46  4  2.5c:  42 
3SUfc?4  5  3-89!  S3 


42 i  1  p43  IO.U  1C45 
25 j  211.27  21.23  2  1  * 3 J 
■ioj  3 ia.  1 3  3 2.16  ^2.19 
■58'  4)3.02  43.06  43-10 
“5  3-59  5  404 


1046  1.047 

2)1.33  24.35 

3  2.22  3  i'2.25. 

4'3*i4  4;J-1 8 


of  Natural 


°  453990$ 

1  4542497 

2  4545088 

3  4547679 

4  4550269 

5  4552859 

6  4555449 

7  4558038 

8  4560627 

9  4563216 

10  4565804 

n  4568392 
12  4570979 

*3  4573566 

H  4576153 

15  4573739 

16  4581325 

17  45S3910 

-18  4=186495 

19  4589080 

20  4591664 

21  4594248 

22  4596832 

23  4599415 

•  24  4601998 

25  4604580 

.  26  4607162 

;  27  4609744 

28  4612325 

29  46I4906 

30  4617486 

3V.  Cc-Sine. 


'Ar.  Co-Sine 
- ^  8910065 
j  8908744 
I  S907422 
8906100 
8904777 
8903453 

S902128 
8900S02 
8 899476 
8898149 
8896821 
8895493 
8894164 
8892834' 
8891503 
8890171 
KSS8S39 
3887506 
8806172 

"8884837 

SSS3502 
8882166 
8880829 
8879492 
8878  P54 

SS75475 

8874134 

8872793 

SS71451 

8870108 

nTsIkT 


27  DEGKE  ES:  — 

M.  Tangent.  N.  Co-Tang.  Ff.  Secant^  M. Co- Secant 

5095254  19626105  11223262  22026S93 

509S919  19612000  11224926  "220T4326' 

5102585  I95979I0  11226592  22001775 

5106252  19583837  11228259  21989240 

5109919  19569780  11229928  21976721 

5113588  19557739  11231598  21964219 

J1L7^9_  I954I7I3_  ii2J3269_  21951733 

5120930  ;  19527704  11234942  219:9262 

5 124602  19513711  11236616  21926808 

5128275  19499733  •  ;  11238292  21914370 

5131950  19485771  112399^9  21901947 

5135625  I947I826  >  :  11241648  2I8S954I 

5£3  9  302 _ 1945  7  89^  ;  1 1243 3 28  21877150 

5142980  194439S1  j  11245010  21S6477T 

5146658  19430083  :  11246693  21852417 

515033S  19416200  11248377  21840074 

5154°19  19402333  11250063  21827746 

5 l 577°2  193S3481  11251750  21815435 

5  1  <g  1 3  8  5  1 937  4645^  h_253439_  21803139^ 

5165069  19360825  II255129  21790859 

5168755  19347020  11256821  21778594 

5172441  19333231  11258514  21766346 

5176129  19319457  11260209  217541 12 

5179818  19305698  11261905  21741895 

5183508  19291956  11263603  21729693 

5187199  1927S22S  11265302'  21717506 

5190891  19264516  11267003  21705335 

5194584  19250819  1126870s  21693180 

5198278  1923713S  j  11270408  216S1040 

5201974  j  19225472  I  11272113  2166S915 

5205670  |  192-9821  11273819  ^1-656806 

_ N. Co-Tang:??.  Tangent _ ■N.Co  Secant J  A".  Secant. 

67  D  E  G  R  E  E  S' 


Latitude  54.  Deg.  00  Min.  North ‘Declination. 
_£  6  ~d .8  d  10  d.  1  2  j  d\  14  ~d.  16 1  d.\  18 
i.  m.  ;.\ m.  m.  b.  m.  m.  b.  m.  m.  h.  m.  rath.  ra.  m. b.  m.\m, b.  m. 
°  12.0  12.0  12.0  I2.o:  Il2.0  T2.oj  jl2.0 

5  10.34  10.33  1  x32  1  0.31!  i[o.3o  10.29!  40.2S 

l_2  1.09  2  1.07  2  1.05  2  1.03!  2  1  .PI  20.59  20.57 

9  3  1.46'  3  1-43  3  1-4°  3  1-37'  3|i-3'4  3: 1  -3 1)  s|l -28 j 

9  42.25I  42.21  42.17  4  2.13!  42.09I  4/2.05  4 2.01 1 
4_5  >£9!_5  3_*°4  _5  i^9.J  2.55  _5L2.5o|  $:2.4$l_ 5|2-4oi 
2|  5  3*57'  6  3-5 1'  6  3-45  ’  5  3-4°  '5*3-3^!  63-29!  63.23  ' 

4  64.48'  64.42  64.36  64.30;  64.24  5 4.18,  6'4.I2 

9  5-3 7  J5  ilii  _6  5_^25i^,5il9  6  5- 1 3!  7|^o6 

I  6Y33  6.6.27  66.21j66.15  66.09!  66.03 

I7.IC  57.05  57.00 


j-  20  dl  22  (  d  23  7I 
m  b.  m.  m.k.  mJm.f.m} 
12.0  :I2.o|  12.0 

IO.27  10.26'  IO.25 
J2 0^55  J043!  20.51 
3  1-25  3  1.22!  3  1.19 
41.57  4  1.53  3  1-50 
J  ^2$  _6  2/29I  42.25 
6 3- 1 7  tf3.il  5  3*06 
74.05  73*58  5j3-53 
_7  4-59  7  4.52  _6,4-46 

l'*6 !  7;5-49  5(5-44 
66.54:  66.48  56.43 
7-5 1 !  5t7.46  47.42 


Artificial  Sines,  Tangents,  and  Secants. 


M  Z .  Sine. 
~o  9.6570468 
~~r  9.6572946 

2  9.6575423 

3  9*6577898 

4  9.65S0371 

5  9.6582842 

6  j  9.6585312 

7  9*^87780 

8  9.6590246 

9  9*65927io 

10  9.6595173 

11  9-6597634 

12  1  9.6500093 

13  ;  9.6602550 

14  j  9.6605005 

15  |  9-6607459 

16  |  9*6609911 

17  |  9.6612361 

1 8  !  9.6614810 

19  9.6617257 

20  9.6619701 

21  9.6622145 

22  9.6624586 

23  9.6627026 

24  9.6629464 

25  9.663 I900 

26  9.6634335 

27  9.663676S 

28  9.6639199 

29  9.6641628 
30_  9.6644056 

YTCo-Sir.e.  I 


Z.  Co-Sine. 

9.9498809 

9-9498165 

9-9497521 
9.9496876 
9.9496230 
9*9495 5S5 
.9 .9494931 
9.949+292 
9.9493645 
9.9492997 

9.9492349 

9.9491700 

9-949io5i 

9.9490402 

9.9489752 

9.9489101 

9.9488450 

9.9487799 

9-94871 47 

9. 9 48 649 5 
9.9485842 
9.94S5189 

9-9484535 

9.94838b! 

9-9483227 

9.9482572 

9-9481916 

9.9481260 

9.9480604 

9-9479947 

9j?47£289_ 
Z.  Sine. 


27  D  E 
Z.  Tangent. 
9.7071659" 
9.7074781 
9.7077902 
9-7081022 
9*7084141 
9.70S7258 

917£90374_ 

9-7093488 

9.7096601 

9*7°99713 

9.7102824 

9.7105933 

g-7 I 0904 I 
9-7112148 
9-71 *5254 
9.711S358 
9.7121461 
9-7124562 
9.7127662 
9-7130761 
9-71 33859 
9.7136956 

9.7140051 

9-7I43145 

9.7146237 

9.7H9329 
9-7152419 
9.7155508 
9.7158595 
9.71616S2 
9.7164767 
Z.  Co-Tang. 
62  D  E 


G  R  E  E  S. 

Z.  Co-Tang. 
10.2928341 
10.2925219 
10.2922098 
10.2918978 
10.2915859 
10.2912742 
10.2909626 
1 0.29065 i 2 
it. 2903399 
10.2900287 
10.2897176 
10.2894067 
10.2S90959 
10.2887352 
10.2884746 
TO. 2881642 
IO.2878539 
IC.2S7543S 
to. 2872338 
IO.2869239 
10.2866141 
ic.  2863044 
10.2859949 
10.2856855 
10.2853763 
10.2850671 
10.2847581 
10.2844492 
10.2841405 
10.28383 18 
10.2835233 

1  Z.  Tangent. 

G  R  E  E_ ST“ 


10-0501 191 
10.0501835 

10.0502479 

10.0503124 
10.0503770 
10.0504415 
100505062 
10.0505  70S 
10.0506355 
10.0507003 
10.050765 1 
10.050S300 
10.0508949 
10.0509598 
10.0510248 
10.0510899 
10.0511500 
10.0512201 
10.0512853 

10.0513505"" 

10.0514158 

10.0514811 

10.0515465 

10.05161 19 

10.05 16773 

IC.051742S 

10.05 1  8084 

10.0^18740 

10.0519396 

10. os  20c  5  3 

10.052071 1 

L.  Co- Secant. 


L.  Co- Sec  ant. 
10.3429$ ~6o~ 
10.3427054  59 

10.3424577  58 

10.3422102  57 
|  10.3419629  56 
10.3417158  55 

10-3414688  54 

10.3412220  53 
10.3409754  52 

10.3407290  51 
10.3404S27  50 
10.3402367  49 

10.3399907  48 

10*33974$o  47 

10*3394995  4^' 
io*339254i  45 

10.3990089  44 

10*3387639  43 

10*338^190  42 

10.3382743  41 

10.3300298  40 

10.3377855  39 

10.3375414  38 
io.3372974  37 

10*3370536  36 

10.3368100  35 

10.3365665  34 

10.3363232  33 

10.3360801  32 

10.3358372  31 

1  IQ-3355944  30 

1  Z.  Secant.  M 


Latitude  54  Deg.  00  Min.  South  Declination. 


1.  m.  h.  m.  m.  h.  m.  ra.  b.  m 
3  12.0  12.C  12.C 

7  I  0.38  1  0.39  1  }.4J 


6  5*12 


d.  10 

d.  12 

d.j  14  K 

16  j 

m.  h.  m. 

ra.  b.  m. 

ni.'.b.  m.\  ra 

bdni. 

12.0 

12.0 

j  1 2.0 

12.0: 

I  O.41 

I  O.42 

IO.43!  1 

o-44l 

24.23 

_2  1.25 

2j  I  *27' _ 2 

1.29 

~1>  2.08 

3  2.11 

3 ’2. 14  3 

2.17 

4,2-55 

42.59 

4'3-03:  4 

3.07 

__5j3*44 

$3-4-9 

5  3-54'  5 

3*59 

6,4.38 

tf.4-44 

r 

■  M  NT.  Sirs,  | 

30  46I74S6 

31  4620066 

32  4622646 

33  4625225 

34  4627804 

35  4630382 

36  4632960 

~W  4635 538" 

38  4638115 

39  4640692 

40  4643269 

41  4645845 

42  4648421 

43  4650996 

44  4653571 

45  4656145 

46  465 87 1 9 

47  4661293 

48  4663866 

49  4666439 

50  4669012 

51  4671584 

52  4674156 

53  4676727 

54  4679298 

55  4681869 

56  4684439 

57  4687009 

58  468957S 

59  4692147 

60  4694716 

N.  Co~Sinc. 


[*V.  Co- Sine. 
8870108 
886876^ 
8867420 
8866075 
8864729 
8S633S3 
8862036 
■886068$" 
S859339 
8857989 
8856639 
8855288 
8853936 
880583 


able  of  Natural 

_27 _ D_E_G  R  E  E  S. 

V. Tangent.  S.~Ca-Tirg 
5205670  19209S21 
5209368  .19196186" 

5213067  19182565 ■ 

5216767  1916S960 
5220468  19155370 
522417)  19141795 
5 227 §7£-  19128236 
5231578  1911469! 

5235284  19101162  i 
5238990  190S7647  | 
5242698  19074147  | 


5261254  [9006874 
5264969  18993464 
5268685  18980068 
5272402  18966688 
5276120  1S953322 
5279839  18939971 
5283559  1S926634 
5287281  18913313 
5291004  18920006 
5294727  1SSS671 3 
529S452  18873436 
530217S  18860172 
53059-6  18846924 


5J  17094  !  1 8807265 
I  N. Co-Tang  'N.  Tangent! 
62  D  F.  G  R  F.  F  S. 


2V.  Secant. 
11273819 
H2755^7~ 
11277237 
11278948 
11280660 
11282374 
1 1284089^ 
1 1285806" 
1  112S7524 
11289244 
1 1290965 
11292688 
11294412 

11296137 

11297864 

11299593 

11301323 

11303055 

1130478^ 

11306522" 

11308258 

11309996 

11311735 

*1313475 

11 3.1 5  21 7. 

11316961 
11318706 
1 1320452 
;  11322200 
:  1 1323950 

i  11325701 

iiV.Co  Secant. 


21656806 

30 

21644712 

29 

21632633 

28 

21620570 

27 

21608522 

26 

21596489 

25 

215S447I 

24 

21572469 

23 

21560482 

22 

21548516 

21 

21536553 

20 

21524611 

19 

21512684 

18 

21500772 

17 

21488875 

16 

21476993 

15 

21465127 

14 

21453275 

D 

_2J44l437_ 

12 

21429615 

11 

21417808 

21406015 

21394238 

IO 

9 

8 

21382475 

2137072 6 

2135S993 
21347274 
21335570 
21323880 
21312205 
-J_I£0545 
A”.  Secant. 


Latitude  55  Deg.  co  Min.  North  Declination. 

J  {  j  6_|_^|  8  \d\  1  o  I  <7.j  1  2  I  d~\ 7  I TT*  I  -7.|78~ 


:  2  fjoe  2  1 .04  2  1 .02  2l.orj  2 ‘1.581 
■31-41  21.39  a!i  .3^  T’l-T^l  £  iTio 
:  0 1 2 . 1 9  •;  2.16  42.12  42.cS  4  2.04 
,  A  £il7  _4  2^  ^248)5  2.43I 
:  65-47  6  3-  42  5  3-37  V3-32  ~6  3.26," 
;  64.38  64.32  64.26  64.20  64.14; 
;_6  V32  _6  5 .26  j5  5 02c  6  5  ._i 4^6  5.0S; 
6.27  6  6.21  66.15  66.C9J  6(nog\ 
|7-c9  57-04  5.6.59] 


Artificial  Sines,  Tangents,  and  Secants. 


~M  |  L.  Sine. 

30  j  9.6644056 

31  9.6646482 
,  32  9.6648906 

33  9-66 51329 

34  9-6653749 

35  9.6656168 

36  9.6658586 

37  9.6661001 

38  9.6663415 

39  9.6665828 

40  9.6668238 

41  9.6670647 

42  :  9.6673054 

43  j  9*6675459 

44  i  9-6677863 
4-  .  9.6680265 
4-:  ‘  9.6682665 
47  )  9. 668 <; 064 

_4§_  ■  ;-668t4.6i_ 
49  9.6689356 

■  50  9.6692250 

51  9.6694642 

52  9.6697032 

53  9-6699420 

54  9.6701807 

55  9.6704192 

56  9.6706576 

57  9.6708958 

58  9.6711338 

59  9-6713716 

60  9.6716093 

I  I.. Co-Sine. 


9.9479289 
9.9478631 
9-9477973 
9-94773H 
9*9476655 
9-9475995 
9-9475335 
9-9474674 
9-9474013  ; 

9-9473352  : 
9-9  472689 
9-9472027 

9j?47_f  364  _ 

9.9470700 

9.9470036 

9.9469372 

9.9468707 

9.9468042 

9.9467376 

9.9160710 

9*9  •••  66243 

9-94o5 376 

9-9464708 
9-9464040  j 
9.94633^7^! 
9.9462702  ^ 
9-9462032 
9-9461362 
9-9460692 
9-9460021 
9-9459349 
Z.  Sine. 


L.  Tangent. 

9-7164767 

9-7167851 

9.7I70933 

9.7I740I4 

9.7I77094 

9.7180173 

_917_ii325i_ 

9-7186327 

9.7189402 

9-7*92476 

9.7D5549 

9.7198620 

9.7201690 

9.7204757 

9-7207827 

9.7210893 

9.7213958 

9.7217022 

9.7220085 


G  R  E  E  S. 

Z.  Co-Tang. 

10.2835233 
1C.  2832149 
10.2829067 
10.2825986 
10.2822906 
10.2819827 

1 0.2 8 1 6749 
10.28 1 3673 
1C.281059S 
10.2807524 
10.2S04451 
10.2801380 
10.279S3IO 
10.2795241 
10.2792173 
1C.27S9107 
10.2786042 
I0.27S2978 
10.277991s 


9-7- :  c-4  1 
9-7-05 3$i  ; 

_9; 7238436 
9.7241490 
9.7244543 
9-7247595 
9.7250646 

9.7253695 

9.7256744 


10. -764619 
10.276 1 564 
10.2758s 10 
10.2755457 
10.2752405 
10.2749354 
10.2746305 
10.2743256 


I  Z.  Co-Targ.  I  Z.  Tangent. 
_ 62  DEGRE  E~Sr 


10-0520711 

10.0521369 

10.0522027 

10.0522686 

10.0523345 

100524005 
10.0524665 
10.0525326 
10.05259S7 
10.0526648 
10.0527311 
10.0527973 
%  10.0528636 
10.0529300 
10.0529964 
10.0530628 
10.0531293 
ic.0531958 
ic. 0532624 
1  c.  05  3  3  290 
10.0533957 
10.0534624 
10.0535292 
10.0535960 
10.0536629 
IC.0537298 
10.0537968 
10.0538638 
IC.05 39308 
10.0539979 
10.054065 1 
L.  Co-Secant. 


lo-335  5944_ 

10.3353518 

10-3351094 

10-3348671 

IO.3346251 

1C>.3343S32 

IO-33414l4 

10-3338999. , 

10.3336585 

io-3334I72 

i°-333I762 

I0.3329353 

10.3326946^ 

10.3324541 

10.3322137 

10-3319735 

10.3317335 

IO-33  14936 

10-3312539  _ 

10.3310144 

10.3307750 

10.3305358 

10.3302968 

10.3300580 

10.3298193 

10.3295808 

10.3293424 

10.3291042 

I0.32SS662 

10.3286284 

10.3283907  _ 
Z.  Secant. 


Latitude  55  Deg.  00  Min.  South ‘Declination.  j 

A.  d\  8  R-)  10|^-  12R:)"hK  T5^-4z2|^d 

n Mf:  H m,L  H  m,i  m\ m  *•  m-\ m- h' m  mf- m • 


[12.0  12. cj  I2.o|  12.0  .12.0  fl2.C  Jl2.o|  I2.f 

1(0.39  10.40}  1 0.41 1  I  c.42  00.42  1,0-43  ijo.44  10.45 


12.0  12.0 

jo.47!  1  0.48 


— H  _2  1 .20  2  1.22  2|I  .24  2il.26l_2ll.2S  2I.30_2  jjj  _2  I 2*1.36  21.38 

2  1-59  32.02  32.05  3:2.08  3 (2*i I  32.14  32.17  32.2c  32.237^6"!^ 
32.43  42.47  42.51  4*2.55  4,2.59  43.03  4  3.-07  4  3-11  4*3-15  43-19  3  3.S 

5  3-40  5.3.45  5 {3.50;  53.55  54.00  54^05 _ | 

5  4-23  5  4-28  5I4.33  5  4-3S  <5-4.441  ‘  "  ~| - - 

65-iS  65.24  III 


M  N.  She. 
o  4694716 

1  46972S4 

2  4699852 

3  47^2419 

4  47^49^6 

$  470755? 

6  471 OT 19 

7  47126S5 

8  4715250 

9  4717$  1 5 

10  47203S0 

11  4722944 

12  4725508 

13  4728071 

14  4730634 

15  4733197 

16  4735759 

17  4738321 

18  4740SS2 

19  4743443 

20  4746004 

21  47485^4 

22  4751124 

23  4753<5S3 

24  4756242 

25  4758801 

26  4761359 

27  4763917 

28  4766474 

29  4769031 

30  4771588 

I N.  Co-Sine. 


AT.  Co-Sine. 
L  8829476^ 
8828110 
8826743 
552,37, 
3524007 
8822638 
_  8821268 
8SI9895F 
88L8527 
3817155 
8SI57S2 
88 1 4409 
.  S8i3°35 
38i 1660 

SS10284 

8808907 

8807530 

8806152 

-  8804773 
8803394 
S802014  ' 
8800633  i 
87992  <5  1  ! 
8797869  ; 

-  8796486  1 
8795102  ; 
87937I7  1 
8792332  : 
8790946 

8789559  1 
J  $788171  ! 

■1  .V.  Sine.  , 


Table  of  Natural 
28  D  E  G  R  E  E~T 
|.V.  Tangent.  X.  Co-Tang 
5317094  18807265" 

5320826  18794074 

5324559  18780898 

5328293  1S767736 

5332029  1S75458S 

5335765  18741455 

5339503  287383 36_ 

5343242  18715231 

53469S2  18702141 

5350723  18689064 

5354465  1S676003 

535S20S  1S662955 

5361953  18649921 

5365699  18636902 

5369446  18623896 


5373194  18610905 

5376943  18597928 

5380694  18584965 

5384445  18572015 

53SS198  18559080 

5391952  18546159 

5395707  18533252 

5399464  18520358 

5403221  18507479 

5  4069 8  o_  18494613 
5410740  18481761 

54.1 45r,l  1S46S923 

541S263  18456099 

5422027  18443289 

5425791  1S430492 

5429557  1S4I7709 

-V. Co-Tin".  AT.  Tangent. 


xV.  Secant. 

1 r3257Qi 

n32745~ 
11329207 
11330962 
11332719 
11334478 
J_I33623_8_ 
1 1 3  3  7999 
H339762 
11341527 
11343293 
11345090 
J_I346829_ 
1 T  348600 
11350372 
11352146 
II35392I 
11355698 
JJ3i.747_6_ 
11359255 
1  11361036 
11362819 
11364603 
11366389 
1136S176 
11369965 
11371755 
1 1 373547 
11375340 
1 1 3  77 1 3  5 
11378932 

X.Co-Secant. 


'AT.  Co-Secant. 
21300545^ 
21288899 
21277267. 
21265651 
21254048 
21242460 
21230887 
21219328 
21207783 
21196253 
21184737 
21173235 
21161748 
21150274 
21138S15 
21127371 
21115940 
21104523 
21093121 
2io8T737" 

21070359 

21058998 

21047652 

21036320 

21025002 

21013698”  " 

21002408 

20991131 

20979S69 

20968620 

2°95738j_  _ 
A/-.  Secant. 


O  d.  2 

—\  4 

b.  m.  m.  h.  m. 

m.  k.  m. 

JA 

12.0  12.C 

I 

0.37  00.37 

1  0.36 

2 

1. 16  1  1.15 

2  i.n 

3 

1.56  21.54 

2U.52 

•  4 

2.39  32.36 

3|2.33 

5 

3-26 

J3.17 

6 

4-14  4]4*  1 0! 

5J4-05 

7 

5.06  55.01 

5  *4*5  ^ 

WE 

6.00  55.55 

56-60 

n.  \h.  re.fin.  |/j.  mlm.  J?. 


m.\b.  m\m.\h. 


10.33  1  0.32!  10.31  1  0.3c 


_2  i-o9  2^07  2105  _ 

> | 1  -49  3i5  46  3  1-4-3  3142  1  1.37  1  1T34 
U2.29  4^25  42.21  32.18  42.14  42.1c 
M?'1  ?  5|3-o&_6?_^3  4  2*59  4  2.55  _j  2.50 
i  4-oo  5  345  5  3.30  5  345  7  3-42  5  345 


6.34  66.28  56.23  66.17  66.11  < 
,7.15  5I7-IO  5  7-05  1 


Artificial  Sines,  Tangents,  and  Secants." 


M  L.  Sine. 
o  9.6716093 

1  9-6718468 

2  9.6720841 

3  9-6723213 

4  9-6725583 

5  9.6727952 
_ 6_  9.6730319 

7  9.6732684 

8  9.67 35047 

•  9  9.6737409 

10  9.6739769 

11  9.6742128 

12  9.67444S5 

13  9.6746840 

14  9.6749194 

15  9.6751346 

16  9.6753896 

17  9.6756245 

18  9-675 S592_ 

19  9-676093.7 

20  9.6763281 

21  9.6765623 

22  9.6767963 

23  9.6770302 

24  9.6772640^ 

25  9.6774975 

26  9.6777309 

27  9.6779642 

28  9.6781972 

29  9.6784301 

30  _g. 6786629 

. _ _ L.  Cosine. 


_[  L.  Co-sine. 
_944593~49~~ 
9.9458677 
9*9458005 
9.9457332 
9.9456659 
9'9455985 
•  9.9455310 
9*9454036” 

9.945396o 
9-9 453285 
9.9452609 
9.9451932 
,9-9451255 
9.9450577 
9.9449899 

9.9449220 

9.9448541 

9.9447862 

9.9447182 

9.9446501 

9.944582I 

9.9445139 
9*9  444457 
9-9443775 
9-9443092 
9.9442409 
9.9441725 
9.9441041 
9.944035 6 
9.9439671 
9-943  89  $6_ 
L.  Sine.  I 


___28_J)J^G 

L .  Tangent. 
j  9.7256m"  J 
!  9-7259791  i 

i  9.7262837  1 

i  9.7265881  1 

1  9.7268925  1 

-  9.7271967  1 

j  9-727500.8  1 

1  9.727804s  1 

9.7'28l087  1 

j  9.7284124  1 

!  9.7287161  1 

i  9.7290I96  I 
'  9.7293230^  _1_ 
9.7296263  1 

;  9-7299295  1. 

1 9.7302325  1 ' 

1 9.7305354  i< 

;  9.7308383  1 , 

j  9.731 1 4io_  JA 
\  9.73U436  IC 
9.7317460  1, 
j  9.73204S4  K 
•  9.7323506  K 
i  9-7326527  ic 
:  9-732954.7  ic 
i  9.7332566  ic 
;  9.7335584  ic 
.  9.7338601  ic 
'  9-734i6i6  ic 
;  9.7344631  ic 
!_9-7347^4£  jo 
_L.  Co-Tang.  L. 
61  D  EG  I 


egr  hITsT 

■*  L.  Co-Tang. 

*  J£l2743256_ 

[  10.2740209 

t  10.2737163 
10-2734119 
:  10.2731075 

'  10.2728033 

*  l°-2  724992^ 

’  IO.2721952 

10.2718913 
IO.2715876 
IO.2712839 
I  O.2709 804 
__  10.2706770 
10-27037 
IO.2700705 
10.2697675 
10.2694646 
IO.269161 7 
10.2688590 

10.26855647 

IO.2682540 

1  0.26795 16 

10.2676494 

IO.2673473 

10.2670453 

1 0^2667434 

IO.2664416 
TO. 2661 399 
IO.2658384 
IO.2655369 
IO.2652356 
L.  Tangent. 

G  R  E  E  S. 


L.  Secant. 
_io.o54c.6<  i 
ic.0541  ^  23 
10.0541995 
IC.054266S 
10.0543341 
10.0544015 
10.0544690 

10.0545364 

10.0546040 
10.0546715 
10.0547391 
10.0548  ;68 
10.054^746 
10.0549423 
10.0550101 
1 0.05  50780 

1 -.05 5 1459 

10.0552138 
10.055281 S 
1^-055349^ 
Ic-°654l79 
10.0554S61 
j  1 0.05  55543 

10.0556225 

J  0.05  5  6908 

lo-°55759i 
10.05  5  S275 
1 0.05 5 S9 5 9 
10-0559644 
10.0560329 
10.0561015 
L.  Co- Secant. 


L.  CoSccant, 

IQ*32839cT 

10.3281532 

IO,3279I59 

10.3276787 

l°.32744i7 

10.3272048 

10.326968^ 

10.32*67316” 

10.3264953 

10.3262591 

10.3260231 

10-3257872 

10.325^15^ 

10.3253160 

10.3250806 

1^3248454 

10.3246104 

1 0-3243756 

10-3241408 

10.3239063 

10.3236719 

10.3234377 

10.3232037 

10.3229698 

10.3227 360 

10.3225025 

10.3222691 

IC.322035R 

10.3218028 

10.3215699 

±°->vjv±  L 

L.  Secant.  I  l 


- j, - ^ - Latitude^  56  Dcg^oo  Min.  South  ‘Decimation.  * 

it  „  ,n.h  J m.h^„  ~\r-} X— I 44± 1 rll? 


I  6  \A. 

8 

k.  tn.lm. 

b.  m 

I2,°i 

12  .C 

p.40  1 

O.41 

r21!-- 

I.23 

2.C6 

;2.4Q!  4 

2.5? 

ki?i  4 

3-4J 

14-28  6 

4-33 

5-21 

.j 

;  12  d 

14  ; 

k.  m.  m. 

k.  m 

[12.0 

12.0 

°-43  l 

o.44: 

>U26  21 

1.28 

.2.12  3 

2.14 

'8-49  _4 

j  ]  , 

kill- 
i  j 

i_|_ 

!-°  i1--;  12.0  12.C  i2.c 

10.46  10.47  10.48  10.49 
30  2  I.32  211.34  2:1.36  24.38 
17  3  2-20  r!2;26  3'^ 

-7;  4  3-11  4)3.15  43.1c 


M 

AT.  Sine. 

30 

477I5SS 

31 

4774144 

32 

4779700 

3-3 

4779255 

34 

4781810 

35 

4784:64 

36 

4786918 

37 

4789472 

38 

47; 2026 

39 

4794579 

40 

4797131 

41 

479968 3 

42 

4802235 

’43 

4804786 

44 

4S07337 

45 

4809888 

46 

4812438 

47 

48I49S8 

43 

4817537  _ 

49 

48200S6 

50 

4822634 

5i 

48251S2 

52 

4827730 

53 

4830277 

54 

4832824 

55 

4835370 

56 

4837916 

57 

4840462 

58 

4843007 

59 

4845552 

60 

4848096  _ 

AT..  Co-Sine. 

I  A7.  Co-Sine.  \ 
I  S7SS 17 L 
8786783"" 
878539+ 

S 7 84004 
878261 3 
8781222  I 
S779830  : 

■'77  '’ +3 7"  i 

8777043 

87?i;649 

877.5.254 

8772858 

877I4^i 

8770064 

8768666 

8767267 

8765868 

S76446S 

8763067 

8761665 

8760262 

8758859 

^757455 

8756050 

871ifil_ 

S753239 

8751832 

S750424 

8749016 

8747607 

8746197 


able  of  Natural  and 

~2§  DEGREES.  ~ 


.V.  Tangent. 

-V.  Co-Tang 

5429557" 

1841770 9 

5433324 

18404939 

5437092 

18392184 

5440S62 

18379442 

5444632 

18366713 

5448404 

18353999 

5452177 

£8341297 

5455951 

I 8328610 

545972<5 

1  S3 1 5936 

5463503 

1S303275 

54672S1 

18290628 

5471060 

1 S277994 

5474840 

1 8265374 

5478621 

18252767" 

5482404 

18240173 

54S618S 

18227593 

5489973 

1 82 1 5026 

5493759 

18202473 

5497546 

1S1S9932 

5501335 

18177405" 

5505125 

1S164S92 

5508916 

18152391 

5512708 

18139904 

5516502 

18127450 

5520297 

18114969 

5524093 

1S102521 

5527S90 

I 8090086 

5531688 

I 8077664 

5535488 

18065256 

55392S8 

1805286a 

5543090  j 

1S040478 

N.Co-TangMX.  Tangent 1 

61  DEGREES. 


AT.  Secant. 

11378932" 

11380730 

11382529 

11384330 

113S6133 

11387937 

:  3 89743 

113915^0 
H393359 
11395169 
II396981 
'  H398794 
1 1400609 
1 140242"$  " 
1 1 404243 
.  11406062 
;  11407SS3 
11409706 
1141 1530 
11413356 
114151S3 
11417012 
11418842 
11420674 
1 i 422507 
1 1424342 

11426179 
i  11428017 

I  11429857 

i  11431698 
11433541 

\N.Co -Secant. 


AT.  Co-Secant. 
20957385  “ 
20946164 

20934957 
20923764 
20912584 
2090x418 
20890265 
20879127  " 
20868002  : 
20856890  : 
20845792  j 
20834708 
20S23637  ] 

20812580"  1 
20801536  ] 

20790506  !  ] 
20779489  |  ] 
20768486  i 
^£757496  j 
20746519  1 

20735556  1 

20724606 
20713670 
20702746 
2069 iS 36 
20680940 
20670056 
20659186 

20648328 
20637484 
20626653 
Ar.  Secant.  J 


Latitude  57  Deg.  00  Min. 
d.  4  ~d  6  d.  8  d  1 0  d.  1 2 
1.  m.  h.  rti.  n.  b.  m.  in.  h.  m.  <n.  k.  m.  m.  k.  m. 
z  12.0  12.0  12.C  12.C  12.0 

5  io*37  10.36  10.35  1 0.34  I  0.33 

6  -2  J?  1*12  2  1.10  2  1.o8  11.07 
5  2  1-53  31*50  3  147  3  1*44  2  1T42 

7  32,34  32.31  42.27  42.23  32.20 
2  _4iii8_4  3£[4_4  roc  J  3^05  j.  3^01 

1  54*06154.01  5  3.56  53.51  53.46 

2  5  4*57;  5  4*52  5  4*47  6  4*41  5  4*3<5 
5  _5  5*5°;  5  5*45  _^  5*39  6  5*33  5  5.28 

I  6.2S  56T23' 


North  Declination. 
~d)  14  d.  16  ab  18 

m)b.  r/t.  m.b.  m.  m.  b.  m. 

12.0  !12.C  jI2.C) 

IjO.32  IO.3I  IO.30 
2.I.O5  21.03  2  1.01 

3!i*39  1-33 

3|2.I7  42.13  42.09 
42.57^2*53  J  248 
^341  5;3*3<5  5 i3 *3 1 
5J4-31  64.25  6.4.19 
l)i5*23  6,5^17  65.11 
■5  '6.18  '6,6.12  6  6.06' 
7*1 1-  57-o6  5  7.01 


Artificial  Sines,  Tangents,  and  Secants. 


M  |  L.  Sine. 

30 i  9.67S6629 

IT  8895  5 

32  9.6791279 

33  9*6793602 

34  9-679S923 

35  9*679^243 

36  9.6800560 

37  9.6802877 

38  9.6805191 

39  9.6807504 

40  9.6809816 

41  9.6812126 

42  9.6814434 

43  9.6816741 

44  9.6819046  ; 

45  9.6821349 

46  9.6S23651 

47  9.6S25952 

48  9.6828250 

49  9.6S30S4S 

50  9.6832843 

51  9*6835137 

52  9*6837430 

53  9*6 839720 

54  9*6842010 

55  9.6844297 

56  9.6S46583 
I  57  9.684SS6S 

$8  9*6851151 

59  9*6853432 

\  60  9.6855712 

1  L.  Co-Sine. 


L.  Co- Sine. 

9*9438985" 

9.9438299 

9*94376i2 

9.9436925 

9.9436238 

9*9435549 

9.9434861 

9-9434I72 

9*9433482 

9.9432792 

9.9432102 

9*943i4ii 

19430720 

9.9430028 

9*9429335 

9.9428643 

9.9427949 

9.9427255 

9.9426561 

9*9425866 

9-9425171 
9.9424476 
9*9423779 
9.9423083 
9:?42238£ 
9.94.21 688 

9-942C970 

9.9420291 

9.9419592 

9.9418S93 
9.9418193 
L.  Sine. 


28  D  E 
!  L.  Tangent. 

;  9»7347644 
!  9*7350656 
<  9*7353 667 
i  9*7356677 
,  9*7359685 
|  9*7362693 
|  9*7365699 
j  9*7368705 

;  9*7371709 

j  9*7374712 
!  9*7377714 
j  9*7380715 

!  9*7383714^ 

1  9*7386713 

!  9*7389710 

1  9*  7392707 
!  9*7395702 
9*7398696 

9*7401 68p_ 

j  9.74046S1 

:  9*7407672 
j  9-7410662 
!  9*7413650 
|  9.741663S 
917419624 
9*7422639 

9.7425594 

9*7428577 

9*7431559 

;  9*7434540 
|  9*7437520 
1  L.Co-Tang.  1 
6l  D  F. 


G  R  E  E  S. 
z.  cp-r^. 
10.2652356 
10.264934"^ 
10.2646333 
10.2643323 
10.2640315 
10.2637307 
10.2634301 
10.2631295 
10.2628291 
IC. 2625283 
10.2622286 
10.2619285 
10.2616286 
10.261 32S7 
10.2610290 
10.2607293 
10.2604298 
10.2601304 
I  10.2598311 
IC.2595319 
10.2592328 
I0.25S933S 
10.2586350 
10.2583362 
10.25 80376 
i°*257739i 
10.2574406 
10.2571423 
10.2568441 
10.2565460 
10.2562480 
L.  Tangent.  I 

G  R  E  R'SN 


j  Z.  Secant. 

Z.  Co-Secant. 

10.0561015 

10.3213371 

30 

10.0561701 

ic.3211045 

29 

10.05623S8 

10.3208721 

28 

10.0563075 

10.3206398 

27 

10.0563762 

10.3204077 

26 

10.056445 1 

10.3201757 

25 

10.0565139 

10.3199440 

24 

10.0565828 

IQ-3197123 

23 

10.0566518 

10.3194809 

22 

10.0567208 

10.3192496 

21 

|  10.0567898 

10.3190184 

20  • 

j  10.056S589 

10.3187874 

19 

1  o.o ‘5*692  80 

10.3185565 

18 

10.0569972 

10.3183259” 

17 

10.0570665 

10.3180954 

16 

Io.o57i357 

10.3178651 

15 

;  10.0572^51 

10.3176349 

14 

j  10.0572745 

10.3174048 

13 

1  10.0573439 

1  °*3 1 7 1 750 

12 

;  IOO574134 

10.316945^" 

ir 

:  10.0574829 

10.3167157 

10 

:  10.0575524 

10.3164S63 

9 

:  10.0576221 

10.3162570 

8 

:  10.0576917 

10.3160280 

7 

10.0577614 

10.3157990 

6 

!  10.057S312 

10.3155703 

5 

!  10.0579010 

10.3153417 

4 

|  10.0579709 

10.3151132 

3 

:  IC.05S040S 

10.3148849 

2 

:  10.0581107 

10.3146568 

1 

1  IC.0581S07 

1  jgi3J442S8 

O 

J  Z.  Co-Secant. 

Z.  Secant.  • 

M 

d.\  2 

d-  4 

m.  b.  m. 

m.  h.  m , 

112.0 

I  2.C 

lb.  3  8 

1  O.39 

lii.iS 

_L  L*I? 

2I1.59 

2'2.d.3 

2  2.01 

-1  0..1A 

Latitude^  57  Deg.  00  Min.  South  Declination. 


I  d.l  IO  I  d.  1  12  I  d.\  1-4  j 


12.0  12, 

1  0.44!  I  O.  4 ' 1 


_2  1/23  _2l^25  ljl.26|  2  1.2N[  21. Y  2 

32.07  3:2. IC  2:2.12  3  2Tt5|_3  27i8  "3 
42.53  4:2.57  3 i> *oo;  33.03  43.07  4 


■*  I  ■'!  8  2.21  3i 


6  |4*15  4:4*19  44*23  54*28  54.33  54.38 

7  15*07  5  5*12  55.17  <55.23  I 


if  I -j|8*50:.  43*54;  5  3*5^1 


of  Natural 


o  4848096 

1  4850640 

2  4853184 

3  455S727 

4  4858270 

5  4860812 

6  4863354 

7  I  4865  S 95" 

8  I  4868436 

9  i  4870977 

10  4S73517 

11  4876057 

_12  4878597 

13  4881136 

14  4883674 

15  4886212 

16  I  4SSS750 

17  4S?I2$7 

-i-L  .1I93824. 

19  4896361 

•20  489s  s9  7 

21  4901433 

22  490396S 

23  4906503 

24  J909037 

25  4911571“ 

26  49 1 4 105 

27  4916638 

28  4919171 

29  4921704 
jo  4924216 

■V.  Co-sine. 


87391:6  | 

iZi7722 

87363:  7 

8734891 

8733475 

8732058 

8730640 

_&729221_ 

8727801 

8726381 

8724960 

872353S 

8722116 

87_20_593 

8719269 

8717844 

8716419 

8714993 

8713566 

8712138 

8710710 

87092S1 

S707S51 

8706420 

8704989 

8733557 

N.  Sine. 


_ 29 _ D  E  6  K  E  E  S, 

■V.  T. indent.  V.  Co-Tang 
_5543£9J  18040478“ 
5546894  18028108 

5550698  18015751 

.5554504  18003408 

5558311  17991077 


'5569739  17954162 

5573551  17941883 

5577364  17929616 

558117?  17917362 
550>499+  17905121 

5588811  J7  89  289  3 
5592629  17880678“ 

5596448  17868475 

5600269  17S56285 

5604091  17844107 

5607914  17831943 

_56n73R_  i7jj979o_ 
5615564  17807651 

5619391  17795524 

5623219  177S3409 

5627048  17771307 

5630879  17759218 

563471^  J7747J4I 

5638543  17735076 

5642378  17723024 

5646213  17710985 

5650050  1769S95S 

■>65388$  17686943 

5637728  17674940 

_  VX'c-r,(»4  6T.  Tangent. 

60  DEG  R  E  E  S' 


JJ43354J 

H4353S5 

11437231 

1143907S 
11440927 
1  1144277s 
.  11444630 
.  11446484 
11448339 
1 1450196 

,  11452055 

■  ‘1453915 
!  H455776 
i  11457639 

:  11459504 

■  11461370 
;  1146323S 

11465108 

1 1466979^ 

11468852 

11470726 

11472602 

11474479 

11476358 
11 47S239 
114^0121 
114S2005 
11483890 
11485777 
i 14S7665 
114S9555 


N.  Co- Sec  am. ' 
206266 53 
20615 S36 
20605031 
20594239 
205S3460 
20572695 
^go_561942 
20551203 
20540476 
20529762 
20519061 
20508373 
20497698 
.20487036 
20476386 
20465750 
20455126 
204445 1 5 
20433916 
20423330’  ’ 
20412757 
20402197 
20391649 
20381114 

203705 92 _ 
20360082 
20349585 
20339100 
20328627 
20318168 
20307720 
AT.  Secant. 


_ Latitude  58  Deg.  co  Min.  North  Declination. 

d-  4  d.\  6  ci  8  d  10  ~cL  d.\  14  d.  16  d.\  i'8~jl 

u  m.  b.  m.  m}h.  m.  m.  h.  m.  m.  h.  m.  m.  h.  m.  ra, jJE*.  m.  m.  b.  m.  mjb.  m.  1 

O  12.0  12.0  12.0  I2.C  12.0  I2.C  |l2.C  jl2.0 

8  10.37  10.36  10.35  10-34  00.34  10.33  10.32  ib.31 

6  1’15  J  I.14  21.13  2  1.09  I  I  .Ob  2’l  .06  2I-C4  2! I  -02 

6.2  1-54  21-52  31.49  31.46  2  I.441  3I1T41  -31^8 l!lT5  ~ 

32,S5  32.32  32.29  42.25  3  2.22j  3  2.19  42.15  4:2. 11 
3  Li  SJ9i_4  VJ  _4  3Jl_j  4  307  _4  3J3j_4'2J9  42.55  4l2. 51 

4it‘Col  5J4*°3l  *5  3-5S  5  3-51  4  3-49j  5,3-44  5,3-39  ^5|3*34 


4H  M*?3!  5  5  **  •  4S-49  5,3-44  5,3-39  5|3-34 

5  4-5Sj  5  4-53:  5  4-4^  5  4-43  5  4-3s  514-33  5  4-28  64.22 

5  5  5-5Q-  5  5-45,;  5  5-40  J  5-35|_5  5GO_5!5J5  j‘5-20 J5.14 

I  6.34  66.2S  56.23  56.18  5I6.13  5  6io8  " 

7.19  67.13  6.7-07  5J7.c2 
Si7-57 


1 88 


A  Table  of  Natural  and 


29  D  E 

G  R  E  E 

S. 

— 

M 

N.  Sine. 

X.  Cosine * 

V.  Tangent. 

V.  Co-Tang. 

X.  Secant.  \X.Co-Secani. 

30 

4924236 

8703557 

5657728 

17674940 

11489555 

20307720 

30 

31 

4926767 

8702124 

566156S 

I  7662950 

11491447 

20297286 

29 

32 

4929298 

8700690 

5665410 

17650972 

11493340 

20286863 

28 

33 

4931829 

8699256 

5669253 

17639007 

1 1495235 

20276453 

27 

34 

4934359 

8697S21 

5673098 

17627053 

11497132 

20266056 

26 

.35 

4936889 

S696385 

5676944 

I7615H2 

11499030 

20255670 

25 

,  36 

_4?39*H9 

8694949 

5680791 

17603183 

11500930 

20245297 

24 

37 

4941948 

86935 12 

5684639 

17591267 

11502831 

20234937 

23 

38 

4944477 

8692074 

56SS4S8 

17579362 

11504734 

202245 89 

22 

39 

4947005 

869063-5 

5692339 

17567470 

1 1506638 

20214253 

21 

40 

4949533 

S6''9196 

5696191 

17555590 

11501*544 

20203929 

20 

41 

4952060 

8687756 

5700045 

17543722 

1 1 5 10452 

20193617 

19 

42 

_4954587 

S6S6315 

5703S99 

17531866 

11512361 

20183318 

18 

43 

4957113 

&6S4S73 

5707755 

17520023 

11514272 

20173031 

17 

44 

4959639 

''•6S343I 

571 1612 

I  7508191 

115161S5 

20162756 

16 

45 

4962165 

8681988 

5715471 

17496371 

1151S099 

20152494 

15 

46 

4964690 

86S0544 

57193  3 1 

17484564 

1 1 52001 5 

20142243 

H 

47 

4967215 

8679100 

5723192 

17472768 

11521932 

20132005 

13 

48 

J969J40_ 

_8 6 776 3 5 

5727054 

1 7460984^ 

2J 523851 

20121779  ^ 

12 

49 

4972261. 

8676209 

5730918 

17449213 

11525772 

20111564 

11 

50 

.4974787 

8674762 

5734783 

•  17437453 

11527694 

20101362 

10 

5i 

4977310 

8673314 

5738649 

17425705 

1152961s 

20091172 

9 

52 

4979853 

S671S66 

5742516 

17413969 

11531543 

20080994 

8 

53 

4982355 

8670417 

5746385 

17402245 

11533470 

20070828 

7 

54 

4984877 

8668967 

57502^5 

47  39£5  3  3_ 

11535399 

20060674 

6 

55 

4987399 

8667517 

5754126 

17378833 

11537329 

20050532 

5 

!  56 

4989920 

8666066 

57^7-/99 

17367144 

;  11539261 

!  20040402 

4 

57 

4992441 

86646 1 4 

5761873 

I  735546S 

i  1 1 541195 

!  20030283 

3 

58 

4994961 

8663161 

5/65748 

17343803 

1  1 1 543 1 30 

i  20020177 

2 

4?9748i 

866 1 70S 

5769625 

17332149 

i  11545067 

20010083 

1 

1  60 

4000000 

86602*4 

5773503 

17320508 

;  11547005 

!  20CC0000 

0 

v.  Cosine 4  .V.  Sine.  1 

X. Co-Tang, 

J  X.  Tangent. 

Ix.CoSecant. 

.V.  Secant. 

•  M 

60  D  E 

G  R  F.  F. 

S. 

Latitude  59  Deg.  00  Min.  North  'Declination. 


°. 

d. 

2 

d.\  4. 

d. 

6 

d. 

* 

d. 

IO 

d.  12 

d. 

14 

d. 

16 

1 

18 

A. 

20 

d. 

22 

d. 

2  37 

h.m. 

in. 

h.  in. 

m.'k.  m. 

m 

h.  m. 

m. 

h.  m. 

HI. 

h.  ni. 

in.  h.  in. 

in. 

<}.  ill. 

ni. 

b.  in. 

oi. 

b.  ill 

.4. 

b.  m. 

m 

h.  rn 

Ill 

h.  rn. 

{ X 

12.0 

12.0 

i  1 2 .0 

1  2.^ 

12.0 

!2," 

I  2.-’ 

12.*' 

I  2.C 

I2.C 

1  2.C 

1  2.0 

12.C 

l 

°*39 

0.39 

I'O.'S 

1 

>•3  7!  1 

O.36 

I 

O.35 

1  O.34 

1 

3.33 

1 

O.32 

1 

0.3  1 

1 

0-30 

\p.29 

c 

0.29 

2 

1.18 

1 

1.17 

1  1.16 

2 

1.14I  2 

1.12 

2 

I  .1*2 

I  1 .09 

2 

1.07 

2 

1.05 

2 

1 .03 

2 

1  .Ol 

1 

1  .co 

2 

0.58 

3 

1-59 

2' 1. 5  7 

2l. 5  5 

I.53 

3 

I.50 

3 

1.47 

"  2  1 .45 

2 

t.43 

3 

I.4' 

I.37 

3 

1*34 

1.31 

2 

1.29 

4 

2.42 

3 

2.39 

3  2. -.6 

3 

2.2  3 

3 

2.  30 

3 

2.27 

3  2.24 

3 

2.21 

3 

2.18 

4 

2-14 

4 

2.10 

4 

2.C6 

3 

2.03 

5 

3-2? 

3-25 

_ 4 ;  5  -  - 1 

4 

M7 

4 

3-1  3 

_4 

3  £9 

4  3£f 

4 

3_.ci 

£ 

2  £7 

4 

2-5  3 

_4 

2-49 

5 

2.44 

3 

241 

6 

14-17 

44*13 

,  4i4-°9 

*4 

4-C5 

5 

4.0c 

5 

3-55 

4  3-51 

4 

1347 

5 

3.42 

5 

3*37 

5 

3.32 

6 

3.26 

~4 

3.22 

7  : 

|5-o8 

4.5-04 

5'4->9 

5 

4-54 

5  4-49 

5 

4-44 

5  4-351 

54-34 

5 

4-29 

5 

4.24 

5,4*19 

6 

4.13 

4 

4.C9 

:VE 

,6.00 

4 

5.56 

; 

5.46 

5  5-41 

5 

5-36 

_5  5^-ij 

5. 

5.26 

s 

5-21 

!  6 

5-1  5 

6,5.09 

5 

5.04 

_5 

4-59 

I 

6-35 

6 

6.29 

5  6.24 

5 

6.19 

5 

6.14 

~5 

6-09 

6,5.03 

5 

5-5$ 

5 

5*53 

2 

! 

>*\ 

<5 

7.14 

6 

7.08 

5 

7*°3 

5:6.58 

5 

6.53 

4 

6.49 

3 

j 

1  i 

8.oo! 

47*56 

47*52 

4 

7.48 

47*44 

4 

!  1 

_ 

8.43. 

58.38 

iiff^nppp 


Artificial  Sines,  Tangents,  and  Secants. 


29  degrees. 


Z.  Secant. 

Z.  Co- Secant. 

— 

ic.0603032 

10.3076612 

"30“ 

10.0603747 

10.3074380 

29‘ 

1C.  060446 3 

10.3072149 

28 

10.0605179 

10.3069920 

27 

IC.0605895 

10.3067692 

26 

10.0606612 

10.3065466 

25 

10.0607329 

10.3063242 

24 

10.0608047 

10.3061019 

23' 

10.0608766 

10.3058797 

22 

10.0609485 

rv 

6 

21 

10.0610204 

10*3054358 

20 

10.0610924 

10.3052141 

19 

10.0611644 

10.3049926 

18 

10.0612365 

10.3047712 

17 

10.0613086 

10.3045499 

I6 

10.0613808 

10.3043288 

15 

10.0614530 

10.3041078 

14 

IC.0615253 

10.303S870 

1-3 

10.061 5976 

10.3036664 

12 

10.0616700 

10.3034459 

11 

10.0617424 

10.3032255 

10 

10.0618149. 

10.3030053 

0 

10.0618874 

10.3027852 

8 

10.0619600 

10.3*25653 

7 

I  c. 0620326 

10.3023455 

6- 

10.0621053 

10.3021259 

5 

10.0621780 

10.3019064 

4 

10.C62250S 

10.3016871 

3 

10.0623236 

10.3014679 

2. 

10.0623965 

10.3012489 

1 

10.^62.5694 

10.3010300 

0 

Z.  Co-Secant. 

Z.  Secant. 

M 

M_|_Z.  Sine. 
30  I  9-692338$ 
9. 6925620 
9.6927S51 
9.6930080 
9.69 32308 

9.6934534 

9.6936758 
9.6938981 
9.6941203 
9.6943423 
9.6945642 
9.6947859 
|  9.6950074 
9.6952288 

9.6954501 

9.6956712 
9.6958922 
9.6961 130 
9.6963336 
9.6965541 
9.6967745 
9.6969947 

9.697214? 

9.6974347 

9.6976545 

9.6978741 
9.6980936 
9.6983129 
9.6985321 
9.6987511 
9.6989700 


Z.  Cosine. 

■9.939 696?, 

9.9396253 

9*9395537 

9.9394821 

9.9394105 

9.9393388 

9.939267! 

9*9391953' 

9.9391234 

9.9390515 

9.93S9796 

9.9389076 

9.9388356 

9*93?7^35 

9.9386914 

9.93S6192 

9-9385470 

9*9384747 

9.9384024 

9.9383300 

9^382576 

9.9381851 

9.93^1126 
9.93S0400 
9.9379674 
9-9378947 
9.9378220 
9  *'9  3  77492 
9.9376764 
9.9376035 

_9:?1753c6 

Z. 


z.  r^eKt. 

9.7526420 


9.7529368 

9*7532314 

9*7535259 

9.7538203 

9*7541146 

^7544088 


9.7547029 

9.7549969 

9.7552908 

9.7555846 

9*7558783 

9*7561718 


9.7564653 
9.7567587 
9. 7570520 
9*7573452 

9.7576383 

9*7579313 

9.7582242 

9-7586I70 

9.7588096 

9.7591022 

9*7593947 

9-7596S7I 

9*7599794 

9.7602716 

9.7605637 

9.760S557 

9.7611476 

9^7614394 

L.  Co-Tang. 


L.  CO‘Tdilg. 
IO.2473580 
10.2470632 
IC.  2467686 
IO.2464741 
10.2461797 
IO.245S854 
10.2455912 

10.2452971 

I  c. 2450031 
10.2447092 
ic. 24441 54 
10.2441217 
IC.243S2S2 
10.2435347 

10.2432413 
ic. 2429480 
10.2426548 
10.2423617 
10.2420687 
10.2417758 
10.2414S30 

10.2411904 

10.2405978 

10.2406053 

10.2403129 

10.2400206 

10.2397284 

10.2394363 

10.2391443 

10.2388524 
1 0.23 S 5606 


Z.  Targem.  I 
60  D  E  GR"  E  E~sT 


Latitude  59  Deg.  00  Min.  South  ‘ Declination . 


0  ; 

d: 

2 

d\  4  M 

A 

d 

JL 

d. 

liL 

d. 

12 

£. 

'  Li 

d 

16 

d. 

18 

d: 

20 

22‘ 

ite 

h.m. 

m 

m. 

m.h.  m. 

m. 

h.  m. 

m. 

>»• 

in. 

rn. 

b~^. 

m. 

b.  m 

•  rn 

b.Ali. 

rn. 

L m. 

m. 

bNi. 

n.  b.  in. 

lil.lb.  111. 

SN 

fc2.0 

12.0 

12.0 

12. C 

12.0 

12.0 

12.0 

I  2.0 

12.0 

12.0 

12.0 

12.0 

12  O 

I 

O.39 

0 

O.39 

1 

0.40 

1 

0.41 

1 

O.42 

0.43 

00.43 

1:0-44;  1 

0.45 

10.46 

10.47 

1  0.48 

1 

O.49 

2 

1 .1 5 

1 

1 

1.20 

2 

1.22 

2 

1-24 

2:1.26 

i 

I.27 

2 

1*29 

2 

i*3i 

2  1-33 

2 

£35 

21-37 

I 

1.38 

~T 

1.59 

2 

2.01 

2 

2.03 

2 

2.05 

2.0S 

2.1 1 

22.13 

2 

2-15 

3 

2.18 

3 

2.21 

3  2.24 

3 

2.27 

2 

2.29 

4 

2.42 

3 

2.45 

3 

2-48 

3 

2.51 

3 

2.54 

4;2*58 

33.01 

3j3*°4  3 

3.07 

4 

3.11 

4 

3-^5 

5 

3. 28 

_4 

3-31 

_4 

3G_5 

_4 

3*39 

J; 

3.43 

4 

3*47 

_4 

3*5t 

4  3*55 

>-_59 

_ 

_ 

6 

4.17 

4 

4.21 

4 

4-25 

4 

4.29 

5 

4*34 

5  4-39 

7 

5.08 

5 

5*13 

5 

5.18 

* 

WE 

1 

_ 

e  of  Natural 


1  5000000 
j  “5002=;  19 
500503$ 

5007556 
5010074 
1  5012591 
50I510S 
501762+ 
5020140 
5022655 
5025170 
50276S5 
JC3C199 

5032713 

5035227 

5037740 

5040253 

5042765 

5045277. 

50477SS 

5050299 

5052809 

5055319 

5057^28 
.  50^0337 
5062846 
5065355 
5067S63 
5070370 

5072S77 
.  5075 3S4 
i  .v.  Co- Si  tie 


3o  D  E 
I  V.  Tangent.] 


GHEE  S. 
7.  Co-Tang.]  ~ 


I  17297260 
|  172^5654 
I7274C60 
!  17262477 
J  27250905^ 
!  17239345 
!  17227797 

17216261 
17204736 
1 -193222 
_l7iSi_72o 
17170230 
1715S751 
1  71472S3 
1713^27 
171243S2 
i7H294£_ 


5590450 

.w. Co-Tang, 
_5?  DJ£ 


17010559 

1 79992 3 S 

179S7909 
17976631 
A'.  Tangent. 

G  ll~P  E  S. 


a  5 47005 
U54S945 

11550887 

11552830 

11554775 

11556722 
1 1558670 
1 1 560620 
11562572 

11564525 

1 15664S0 
1 1568436 

24570394 

11572354 

11574315 

11576278 
11578243 
115SC2C9 
11 582177J 

1 1 5  34*47*1 
11586118 
11588091  j 
11590^:65 
11592041 
115940»9 
11595999 
11597980 
11599963 
11601947 
11603933 
11605921 
S’.Co-Secam. 


199899^9 

19979870 

19969823 

199597S8 

199497*4 

J_?93975i_ 

19929752 

19919764 

199097^7 

19899S22 

19889869 

1987992^ 

19869997 
19S60080 
19850172 
19S40276 
19830393 
19820520 
19810659" 
19800810 
19790972 
19781146 
19771331 
J 97645 2 7 
19751735 
19741954 
19732185 
19722426 
19712680 

49702944 
-V.  Secant. 


L.uilvde  6c  Deg.  cc  Min.  North  ‘Declination. 


\d.  j  IQ  d.  ^2  il  j  14  \d.j  16  d.  |  P  d.  20  d.  22\d.\2^ 

]b.  m.  <n.  A.  m.  m.  h.  m.  m  k.  m 


S  A' 12.0  j  1 2 .0  12.0 

1  0.79  cjo.39  1  •  38 

2  fl .  19  41.48  VI. 17 

3  2.'"0  21-58  21.56! 

4  2.44:  3*2.41  3  2.; 8; 
,  J_  3429!  J  v26  j;  3.2 3 j 

6  4.16,  4*4*14:  44*10 

7  j5-ob  4:5.04;  4  5-oc 
•fOE^.ooj  4  5.56!  5  =:.<l 


12.  C  I 

1  0.32  1  o 


•  id  3I2.I6  4  2 


.5s| . .:fe5  _4 ksi|_4j447  3-2.44 


44i  5  3*89  5  3- 

31*  5  4*26  5  4 

i'j  ‘jllL6  4 

14;  S  6.09  5  6 
od  5;7.04  5  6 


n  /*.  m  m.  m, 
12.0  12.0 

1,0.30  I0.29 

_2ll.Pl  J_  1. CO 
3 1 1  *  3  3  zwfl 
4;2.ob  32.05 


34  4  3-29  4  3*251 
21  44.16  44.12. 
1 1  _5  5*o6  _4  5 .02' 

04  55.59  4  5*55! 
59  56.54  46.50 


4|7-56  4  7-52  4  748  3  7*45 

1  I _ I  8.41I  21?*39 


Artificial  Sines,  Tangents,  and  Secants. 


M  L.  Sine. 
o  9.6989700 
T  9.6991887 

2  9.6994073 

3  9.6996258 

4  9.6998441 

5  9.JOCO622 

6  9^.7002802 

7  9.7004981 

8  9.7007158 

9  9*70093  34 

10  9.7011508 

11  9.7013681 

12  9.7015S52 

13  '9.7018022 

14  9.7020190 

15  9.7022357 


L .  Co- Sine. 

9.9375306" 

9*9374577 

9*9373847 

9.9373U6 

'9*9372385 

9.9371653 

9.9370921 

9.9370189 

9.9369456 

9.9368722 

9*93*7988 

9.9367254 

9.93665 10 
949365783“ 
9.9365047 

9.93643H 

9*9363574 


go  D  E  G_R  E  E  S. 
L.  Tangent.  L.  Co-Tang. 
9.7614394  10.2385606" 

9.7617311  10.238-2689 

9.7620227  10.2379773 

9.7623142  10.2376858 

9.7626056  10.2373944 


.ill 

9.7028849 

9.936209s 

19 

9.7O3IOII 

9.9361360 

20 

9.7C3  3  1  70 

9.9360621 

21 

9.7035329 

9-9359331 

22 

9-7237436 

9'9359i4i 

23 

9.7059641 

9*9353401 

'  24 

9.7041795 

;.9j93_5766o_ 

25 

9.7043947 

9.9356918 

•26 

9.7046099 

9-9356I77 

27 

9.704S248 

9*9355434 

28 

9.7050397 

9.9354691 

29 

9.7052543 

9*9353943 

i  9.7054*89 
1  L.  Co-Sine .' 


9.7628969  10.237I031 

9-7631881  10.2368119 

9.7634792  10.2365208 

9.7637702  10.2362298 

9.7640612  IC.23593SS 

9.7643520  10.2356480 

i  9*7646427  10.2353573 

,  9.7649334  10.2350666 

9*7652239"  10.2347761 

9.7655143  10.2344857 
9-7658047  10.2311953 
9.7660949  10.2339051 

9-7663851  10.2336149 

9.7666751  10.2333249 

•  9.7669651  10.2330349 

'  9*7672550  10.232-7450 

;  9.7675448  10.2324552 

,  9*7678344  ic.2321656 

:  9.7581240  10.2318760 

;  9.76S4135  1  Cj2 3  1 5 865 

i  9.7687029  10.2312971 

j  9.76S9922  10.2310078 

j  9.7692S14  10.2307186 

|  9*7695705  IC.2304295 

:  9. 7698596  I0.2301404 

9*77cl485  IO.2298515 

Z.  Co-Tang.  _ L.  Tangent. 


■^59 6  10-2301404 

1485  10.2298515 

nzrg.  • _ z.  Tangent.  ' 

D  P  GRP  fTsT 


Z.  Secant. 
10.0624694 
10.0625423 
10.0626153 
ic.0626884 
10.0627615 
10.0628347 
10.0629079 
10.0629811 
10.0630544 

IC.063 127S 
10.0632012 
1 0.0632746 
10.063348 1 

10..  634277* 

10.0634953 

10.0635689 

10.0636426 

10.0637164 

10.0637902 

10.0638640 

10.2:639379 
10.06401 19 
10.0640859 
10.0641599 
10.0642340 
10.0643082 
10.0643823 
10.0644566 
10.0645309 


10.0646796 

Z.  Co-Secant. 


int.  L.  Co-Secant. 

1-594  10.3010300  60 

M.23  10.3008113  59 

>153  10.3005927  58 

5884  10.3003742  57 

'615  10.3001559  56 

i*3  4-7  10.2999378  55 

)079_  10.2997198  54 

>Su  10.2995019"  5? 

>544  10.2992842  52 

[278  10.2990 666  51 

2G12  10.2988492  50 

274*  10.2986319  49 

S48l  10.2984148  48 

3217  1 0.298  i^T**  47 

3958  10.2979810  4* 

16S9  10.2977663  45 

3426  10.2975477  44 

7164  10.2973313  43 

'9o2_  10.2971151  42 

^640  10.2968989"  41 

?379  10.2966830  4° 

M 19  10.2964671  .39 

-^59  10.2962514  3& 

L599  10.2960359  37 

^340  10.2958205  3* 

3082  10.2956052  35 

3823  10.2953901  34 

35<56  10.2951752,  33 

309  10.2949603  32 

052  10.2947457  31 

_796_  20.294531 1  30 

cant.  L.  Secant.  M 


Latitude  60  Deg.  00  Min.  South  Declination. 

_  _0__  d  ■  6  ;  d\  jS_  d..  10  J  d.\  12  d.\  l-\r  ’  d.  l6  ~d\l”\  d.\  20  d\  22  ■ 

"  b-  m‘  m  |'-  m’\ n.  b.  m.\  m.h.  m.'mab.  rn  >?;./*.  m.  >n.  b.  rn.  m.  b.  m  nub.  in.  m)k.  m.\  m.  b.  m.  m.'h.  m  1 

5  A' 12.0  jl  2.0.  12.c!  *12.  Oj  |12.'  jl2.^  'l2.C  12.0  12.0  |l'2.oj  |i2.C  |l2.r 

1  O.39  CjO.39 j  I  0.4c!  lp.41  IIO.42  IO.43  do.43  1  ^-  3  3  1  0.45  I.O.46,  1I0.47  1  0*48 

2  j1._19  1  [1  *'2'^:_i_  i*3J:_3;l  .2VJ2  1 .2-  2i.27_ll.28  11.20  21.31  21.33!  '2 ;  1 . 3  5  2.1 .37 

3  j;2.oo  2'2.o2;  ib-o+i  3 U-Cy  7  2.12  22.14  2  i.Tb  li d.Tsj^i  2777i  \  '3 ;I.T 7  '3 £727 

4  j2*44  3'2-47;  '12.50!  3-2.53  32.56  32.59  3j3*G2  3:3.05,  33.08,  jj.iij  4.3*15 

.  5  l3*29':  S  3*32;  4,3. 3-1  413*40  4  3*44!  43.48!  d3-5i  ?‘3*54  4  3*5^1  J I  i  __ 

6  .4.1 8j  4*4.221  4i4*26|  4.4.30  41.34!  5  4*39  ”+4-4l.  T‘  T'l  !~;  P  ' 


7  !5*o8|  45.12;  4j5:i6|  5  5.21 


UJ.-J- 


M  N.  Sim,  p 
jcT  J2Z13?!. . 
31  $07789° 

52  5-^80396 

33  <5082901 

34.  $085406 

35  <5087910 

36  <5  09.04  H 
~  5092918 

38  $095421 

39  $097924 

40  $100426 

41  $102928 

42  $io$4?9_ 
~  5107930 

44  51 10431 

.  45  $112931 

4  6  $H$43i 

47  $H793o 

48  $  120429 

'  49  5122927 

50  $12$425 

$1  $127922 

’  52  $130419 

53  $132916 

54  $135412 

•  55  $137908 

■  ^  5140404 

57  $142899 

58  $H$393 

$9  5147&87 

■  6J  51  5°38_L 

r.  Cc-  sine 


tf,  Co-Sine. 
861629T 
861481$ 

8613837 

8611S59 

8610380 

8608900 

8607420 

8605939 

86044$ 7 

8602974 

8601 491 

8600007 

8598522^ 

8597037 

8$9$$$! 

8594064 

8592576 

8591088 
_8$8_9$99 
8588109 
8586618 
8585127 
8583635 
8582142 
8s 80649 _ 
857915$ 

8577660 

8576164 

8574668 

•  8573171 

_  _8$7l673_ 
e.  N.  Sine.  ' 


Table  of  Natural 

-  9°  DEGREES. 

tf.  Tangent.  N.  Co-Tang 

5890450  16976631 

5894369  T6965344 
5898289  16954069 

5902211  16942804 

5906134  16931$$° 

59IC.058  16920308 

5913983  1690907  7_ 

5917910  16897856 

5921S39  16886647 

5925768  16S75449 

5929699  16864261 

5933632  16853085 

5937566^  i6S41919^ 

5941501  16830765 

$945437 

$94937$  16808489 


5965140  16764067 

! 5969084  16752988 

5973030  16741921 

5976978  16730864  1 


5988S2-8  l66977$8 

5992781  16686744 

599673$  I^$74i 

6000691-  .  1666474b 
6004648  166$ 3 766 

6008606  1664279$ 

_  NfCo-Tttng.  N. Tangent^  _ 

DEGREES. 


'  Ar.  Secant.  ; 
ii6o$92I 
11607911 
11609902 
11611895 
11613889 
11615885 
11617883 
11619882 
11621883 
11623886 
11625891 
11627897 
1 1 62990$ 
11631914 
1163392$ 
11635938 
11637953 
1 1639969 
11641987 
11644007 
1 1 646028 
1 1648051 
1 1650076 
11652102 
11654130 
11656160 
11658191 
1 1660224 
11662259 
11664296 
11666334 
N.Co-Secant 


\N.Co-Secant. 

T9  702944  ~i°~ 

19693220  29 

19683507  2® 

19673805  27 

19664114  20 

19654434 

1 9644767  24 

19635110  23 

19625464  22 

I96I5829  21 

1 9606206  20 

19596593  19 

19586992  IS 

I9$774°i  1 7 

19567822  16 

19558254  l* 
19548697  14 

19539150  13 

19529615  12 

19520091  II 
I95IO577  IO 
19501075  9 

19491583  8 

19482102-  7 

19472632  _ 6_ 

T9463173-  $ 

1945372$  4 

19444288  3- 

19434861  2. 

1942544$  1 

19416040  _ o_ 

: J  tV.  Secant.  I  M 


The  Sun  s  Amplitude  by  the  Point  of  the  Otnpaf. 


O-l - 

De^lina. 
Deg  Mii 
00  00 
oz  44 
os  3 1 

0  2 

Iccl'na 

Mi*. 
00  00 
02  49 
os  3* 
oX  26 

03  ' 

1  icclina .  j 

dT~mT7j 

00  00 
02  49 
os  37 
08  2S 

04  j 

Declina  I 
Deg.  M-* 

OO  OO 

02  48 
°S  37 
08  25 

os 

Decluw. 
D,?.  Min. 
00  00 
02  48 
°S  37 
08  24 

06 

ucclina 

Dti  Mi t 
oo  00 
02  48 
os  3^ 
08  23 

_ 21 _ 

Decline . 
Dfg.  Mi: 
00  00 

02  48 

OS  35 
08  20 

_ 08  ■ 

Declin  . 

dJTmu. 

00  OOi 

02  47 
°$  35 
08  18 

©«  6 

Z  tV 

2 

_ 1 

1 1  »S 
14  e4 
S3 

19  _4* 
zz~  30 

1 1  *4 

24  0$ 
ifi  $2 
19 

22  29; 

11  14 

14  03 
16  52  ! 
«9  39j 
zz  27 

1.1  14 

14  02 
16  so 

!  ig  jJL 

|  zz  26 

1 1  12 

14  01 

16  49 

22  23 

>3  S  9 
16  47 

19  23 
22.  21 

13  s« 
16  4S 
19  31 

22  19 

»3  56 

r6  43 
19  28 
22  ij 

t 

l 

_ £_ 

Z. 

Artificial  Sines,  Tangents,  arid  Secants. 


M  £.  Sine. _ 

V  9^°$46_89 

31  9  7056833 

32  9-7°$897$ 

33  9.7061116 

34  9,7063256  i 

35  9-7o6$394 

3 6  9. 7067531 

37  9.7069667 

38  9.7071801 

39  9-7°739?3 

40  9- 7°76j64 

41  9.7078194 

42  9.7080323 
”43"  9'7°82450 

44  9-7o8457$ 

45  9.7086699 

45  9.70S8S22 

47  9-7090943 

48  9.7093063 

49  9.7095182 

$0  9.7097299 

$1  9-7099415 

52  9.7101529 

53  9.7103642 

54_  9’7^o$7$3 
$5  9-7107863 

56  9.7109972 

57  9.7112080 

58  9.7114186 

59  9.7116290 

60  9.71 18393 

L.Co-Sine. 


9.9353204 

9-9352459 

9-93$l7l5 

9.9350969 

9.9350223 

9-9349477 

9.9348730 

9-93  W83 

9-934723$ 

9.9346486 

9-9345738 

9.9344988 

9:93442_38_ 

9.9343488 

9-9342737 

9.9341986 

9.9341234 

9.9340482 

9-9339729 

9.9338976 

9.9338222 

9-9337467 

9.9336713 

9-9335957 

9.9335201 

9-933444$ 

9-9333688 

9.9332931 

9.9332173 
9.9331415 
9.9330656 
Z.  J7’w. 


30  D  H  1 
L.  Tangent. 
_9-775>uT. 
9-7704373 
9.7707261 
9-77[oi47 
9-7713033 
9-77 1 59 1 7 
9.7718S01 

9.77216S4 

9.7724566 

9.7727447 

1  9-7730327 
9.7733206 

!  9.7736084 
!  9-7738961 
j  9-7741838 
;  9-7744713 

,  9-7747588 
:  9-7750462 
I  9-775  3334 
9.7756206 
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46  9.7213664 
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50  9.7221814 

51  9.7223848 

52  9.7225881 

53  9-72279*3 
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55  9-723I972 
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9.9307658 
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9-9304557 

9.9303781 
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9.9302226 

9.9301448 
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9.9299S91 
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9.9297551 

9.9296770 

9.9295989 

9.9295207 

9.9294424 
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9.9290504 
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9.9288145 
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6 
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8 
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9 
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.8463481 
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14 

5333685 

8458830 
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5336145 
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17 
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29 
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18230328 

44  i 

6564609 

1523320c 

1 196219  4 

18222249 

43  | 

6j_5S772_ 

j  152235.4  5_ 

1 1964479 

18214179 

42  ■ 

657-937 

15213899 

T ’966766 

i 820 6 1 1 5 

41  } 

6577103 

15204261 

U969O55 

18198:65 

4: }  i 

6  O'.  I  2  7 1 

15194632 

i I97I 546 

1 8 1 9002 1 

59  | 

6585441 

1518501 2 

11973659 

i 8151985 

38  | 

6589612 

I5I754-0 

11975934 

18173958 

37 

^59v7_85^ 

15165796 

T  I97823I 

iS 165940 

36 

*197919 

15156201 

llySc529“ 

iSi  =  -=95? 

35 

'6-2135 

15146614 

II9S2S29 

1S149925 

34 

6606313 

15137036 

U985I3I 

18141937 

3  3 

6610492 

15127466 

11983:4:5 

= 81 53958 

32 

6614673 

15117905 

I  I98974I 

i  I- 12=3.77 

31 

<4-  [ 8856 

15108352 

;  11992049 

V  Co-Tiirg 

)  K.Tsrgcr.t. 

1  '  X.Co-Senin: 

j  TTYNN 

"  T\i~ 

i6  ~  Vj  E  G  R  F-  E  S- 


rs?  Table  cf  the 


7 he  Co  aft  of  Scotland. 


N'.  rtb  I  £\t ft  ! 

■  The  Places  Names.  1 

Latitud.1  Longit.  \ 

p.  Ti.;d.  M  j 

Berwick 

i5  4..  2  5o/! 

Leith 

?'r  <=9 

Dondee 

Aberdeen 

37  22  X  2 9 

Bafom  Nate 

>7  4-Sjl 

Cat  Nate 

58  3-:i  3s 

jfles'of  Orkney 

5^  pjz  02. 

Pair  1-ftc 

59  ^-3  l? 

Latitude  and  Longituuc 


j  No} 

Saft 

The  Places  Names, 

i  Lath  ad 

Lon  fit. 

P- 

M 

D.  M. 

Sh 

attend 

60 

2v! 

54j 

fa 

ir  Head 

M 

431 

2  W,  21 

ifi 

■n.d  Lewes 

5^ 

?o 

2  48 

■% 

(:j  Iiland 

•57 

4° 

2  3 

The  Sc  a- co  aft  from  the  Lizard  to  Holy-Head, 

Lends  End  .  Lo  20I0 
Guile  1 5  o  n  It 


3' 


)**!$*•  ! 

I  1  Artificial 


Sines,  Tangents,  and  Secants. 


M|  L.  Sine. 

L ■  Co- Sine. 

L.  Tangent. 

L.  Co-Tang. 

j  9.7361088 

9-9235914 

9*8125174 

10.1 874826 

1  *i  9‘73630?2 

9.9235093 

9*8 127939 

10.1872:6: 

2  !  9-78^497^ 

9*9234272 

9-8130704 

10.1869256 

3  !  9-736°9ii 

9.5233 -|so 

9-8 1 33468 

10. [866s 32 

4  |  9- 736S859 

9.9232628 

9.8136231 

io.  1  863^6; 

s  |  9*73707 99 

9-9231805 

0.S13S99: 

1:.  18610  .  y 

51  ;  9*787-737 

9.9230982 

9.8141755 

10.18582.; 5  j 

7  !  ?*7374675 

9*9230158 

5-8144516 

10.1855^.84 

8  0.7376611 

9.9229 1 34 

v. 81 47277 

IO.1852723 

9  9.737S546 

9.922:vo-.; 

9.8150036 

KM899964 

TO  9*738o479 

9.9227084 

9-8152795 

IO. I  84-20=; 

11  9*7382412 

9. 9  226  8. vj 

9-8155554 

I  ■'-l  844446 

12  9*7384343 

9*9226:  32 

9’’- -1 5t>?  1  1 

1 0.1841689 

18  i  9*73  •''6273 

9.9225205 

5.8161c.  6  3 

l .  Ti '  8  7  -  -•> 

14  j  9.73SS201 

9*922  4377 

9.8165824 

10.18  , 6 !  7  6 

15  |  9*7390129 

9*92^3  5**> 

5.8166580 

1  6.1833420 

I 6  j  9*7392055  : 

9.9222721 

9.8169335 

1 0. 1 85066,  ; 

17  i  9*739398o 

9.7221891 

9*8 172089 

I  6.1  82751 1  | 

18  1,9*7395904 

9.9221062 

c. 8 1 74842 

1 0.1825  is?  j 

19  ;  9*7397827 

9.9220232 

5‘8i77 59' 

10.1822405  ; 

20  9*7399748 

9*9219401 

0.818054- 

10.1815655  ! 

21  !  9*7401 66S 

9.Q.218570 

9.81H3098  J 

10.  f  -.  1 

22  i  9*7403587 

9.92177:8 

9.818^849  , 

10.18:4151  ] 

23  9*7405505 

9.9216906 

!  C..11S8590  I 

10-1811401  1 

.24  9*7407421 

_9.92i_6.°73_ 

9*:rf9i8P  ! 

;  to.;  oo-ftc <2  j 

25  9* 7409337  I 

9.9215240 

9.81-94096 

10.1 8c-' 904  j 

26  9.7411251  ! 

9.9214406 

5-8196844 

10.18c, r 56  | 

27  9*7413164  ; 

9-92I3572 

9.8199592 

10.180.-408  j 

i  28  9.7415075  | 

9.52127:7 

9.82023 3 s 

i=  .1797662 

j  29  9.7416986 

9-921 1902 

9.8205084 

10.1794916 

30  9.7418895  j 

9-9211066 

9.8207S29 

yo.t  79217  c  1 

L.  Co-Sine.  ' 

Z.  Sine. 

L.Coi-TargL 

L.  Tangent d~\ 

<6  D  1-  G  K  F.  E  S. 
the  Chief  eft  Places  oj 


i  59 

10.^5^02].  <g 

'  57 

lv* -'3iiU  j  56 

i  55 
54 


;  : 0.262 1454'  51 

>  !  0.25195  2 1  <jo 

i  i  Ji  -  2  <5 1 7  5  S  S  I  49 
7  _Idi-il657_i j.3_ 
:  1  ■‘■2513727  47 

:  1 .7.2311799  4-5 

10.2609871  45 

»  10.20.7945  44 

;  lo .2606020  43 

'..  I;-26:>4-Oy5  42 

TC.  26-021 73  '41 

10.26002^2  40 

»  10.25  98332  39 

10.2596413  5s 
10.2594495  37 

-  t°--592579  3^ 

1  i  0.2 5 90563  35 

■  10.2188749  34 

K  *2^^6836  33 

10.2- ,8j92<  32 

10.2583014  31 

10.2- 81105  1  3  c 

Z.  SecTt.  I  M“ 


The  Places  Names, 

Scilly 

7  Stones 

Harty  Point 

Londy 

Holms 

Briftol 

Glocefter 

Caldy 

Milford 


of  the  Chit 
North  |  £aft 
Latitud)  Longit .  J 

d.  m.p7~m. 

50  7;  1  2 1 

50  18^  16 

51  300  €.  19! 

51  20  0  IV.  3! 

51  261  f .  4 4.] 
51  292  34 

|52  3;'2  39] 

!S 1  5  3|o  10 

is:  2  so  IV.  6 


! 

■ 

North 

I 

The  Fleet  s 

La:  it  ad. 

Stiidfvall:; 

d7  m  . 

5  ?  14 

Bar/s 

U'cftcheJl-er 

Il'Tolv-  i'fota-. 

o'  "i 

) 

[hie  ct  Man,  j 

1 '  ‘ ;  ^  J 

The  Pta-coaft  of 

Iid.r.d 

■Lamhv 

2C 

A 

T  A 

B  L  E 

of  Natural  and 

3j 

DEC 

R  E  E  5. 

M 

X.  Sine.  X.  Ci-sine. 

Y.  Tangent. 

V.  Co-Tang 

X.  Secant. 

N.CO'Secan. 

30 

5519370  8338858 

661S856 

15108352 

11992049 

iSnScio 

30 

31 

5521795  8337252 

6623040 

1 5-98807 

11 9943 59 

181 10052 

29 

32 

5524220  8335645 

0627226 

15089271 

1 1996671 

18102102 

28 

33 

5526645  8334038 

6531413 

15079743 

1 1998985 

18094161 

27 

34 

5529069  8332430 

6635602 

I5070224 

12001301 

18086228 

26 

35 

5531492  8330821 

6639792 

1 5060713 

12003619 

1 8078304 

25 

36 

5533915  8329212 

66439S4 

1505 1210 

!  12005938 

1S0703S8 

24 

37 

5536338  8327602 

664817S 

15041716 

i  12008259 

18C624S1 

23 

38 

553S760  8325991 

6652373 

15032230 

1  12010582 

18054582 

22 

39 

5541182  S3243S0 

6556570 

15022752 

1  12012907 

18046691 

21 

40 

5543603  8322768 

6660769 

15013282 

!  12015234 

1803S809 

20 

4i 

5546024  S321155 

6564969 

15003820 

i  12017563 

18030935 

19 

42 

5548444  8319541 

6669 I7I 

14994367 

12019894 

18023070 

18 

43 

5550864  8317927 

6673375 

14984922 

12022227 

18015213 

17 

44 

55532S3  8316312 

66775S0 

H975486 

12024562 

18007365 

16 

45 

5555702  8314696 

668 1787 

14966058 

12026899 

17999525 

15 

46 

555S121  8313079 

6685995 

14956638 

12029237 

17991693 

H 

47 

5560539  !  8311462 

6690205 

14947226 

12031577 

17983869 

I? 

48 

5562956  8309844 

6694417 

14937822 

12033919 

1 79 7605 4 

12 

49 

5565373  S30S226  | 

6698630 

14928426 

12036264 

17968247 

II 

5o 

5567790  8306607 

6702845 

14919038 

12038610 

I7960448 

10 

51 

5570206  8304987 

6707062 

14909659 

12040958 

17952658 

9 

52 

5572621  S303366 

6711 2S0' 

14900288 

12043308 

17944876 

8 

53 

5575036  8301745 

6715500 

14890925 

12045660 

17937102 

7 

54 

5577451  8300123 

6719721 

14S81570 

12048014 

I7929337 

6 

55 

5579S65  8298500 

6723944 

14872223 

12050370 

17921580 

5 

56 

5582279  8296876 

6728169 

14862884 

1205272S 

17-913831 

4 

57 

5584692  S295252 

6732396 

14853553 

12055088 

17906090 

3 

58 

5587105  8293627 

6736624 

14844230 

12057450 

I789835S 

2 

59 

55S9517  8292002 

6740854 

14834916 

12059814 

17890633 

1 

60 

5591929  8290376 

6745085 

14825610 

J  12062180 

1 7882916 

0 

X.  Co-Sine.  X.  Sine. 

X. Co-Tang 

X.  Tangent. 

ii X.Co  Secant. 

Ar.  Secant. 

M 

(  56  D  E  G  R  E  E  S.  1 

Table  of  the  Latitude  and  Longitude 

North 

Weft 

North 

>  Vcjl 

The  Places  Names. 

Latititd. 

Longit. 

The  Places  Names. 

Latititd. 

Longi  t. 

D. 

M. 

D 

.  M. 

D. 

M. 

D.  M. 

Wexford 

52 

3  3 

1 

4-1 

Loopas  Head 

52 

44 

5  41 

Waterford 

52 

3c 

2 

24 

Gaily  Head 

S3 

20 

5  36 

Corke 

42 

01 

2 

56 

Galloway 

43 

40 

5  16 

Kingfail 

51 

5 2 

3 

08 

Hies  of  Arran 

53 

21 

6  36 

Old  Head 

5  1 

4c 

3 

Slagcs 

54 

27 

6  21 

Mizand  Head 

5  1 

28 

5 

21 

lllcs  of  Are 

55 

18 

5  36 

Cow  and  Calf 

5 1 

42 

5 

42 

Fore  Head 

55 

38 

4  56 

Skillukes 

52 

cc 

6 

cC 

Fair  Foreland 

55 

35 

2  36 

Blaskos 

52 

Is 

5 

1 1 

Lirrrick 

53 

_2± 

4 

51 

~M~ 

Z.  Sine. 

L.  Co-Sine. 

— 

30 

9-7418S95 

9.921 1066 

31 

9.7420803 

9.9210229 

32 

9.7422710 

9.9209393 

33 

9.7424616 

9.9208555 

34 

9.7426520 

9.9207717 

35 

9.7428423 

9.9206878 

36 

9.7430325 

9.9206039 

37 

9.7432226 

9-9205200 

38 

9.7434126 

9.9204360 

39 

9.7436024 

9.9203519 

40 

9- 7+37921 

9.9202678 

4i 

9.7439817 

9.9201836 

42 

9-7441712 

9.9200994 

43 

9.7443606 

9.9200151 

44 

9-741-5498 

9-919930S 

45 

9-7447390 

9.9198464 

46 

9.7449280 

9.9197619 

9-745  H69 

9.9196775 

48 

9.7453056 

9.9195929 

49 

9-74519  +  3 

9.9195 'oS3_ 

50 

9.745682S 

9.9191237 

51 

9-74587I2 

9.9193390 

52 

9.7460595 

9.9192542 

53 

9.7462477 

9.9191694 

54 

9.74643 5 g_ 

_9j9 190845^ 

55  ’ 

9.7466237 

9-9189996 

56 

9-746S1  is 

9.9189146 

57 

9.7469592 

9-9188296 

58 

9.7471868 

9-9187145 

59 

9-7473743 

9.9185594 

60 

9-7475617 

9-9185742 

1 

Z.  Co-Sinc. 

Z.  Sine. 

1 

— - — . •---  .1 

Artificial  Sines,  Tangents,  and  Secants. 

33  DEGREES.  - 

L.  Co-Sine.  Z.  Tangent.  f_£o-Tgfg~\  J.  Seem. 
1'921  1066  9.8207829  10.1792171^  lo. 0788934 

>.9210229  9*5210574  10.1789426  10.07  So  7  iT 

>■9209393  9-8213317  10.1786683  10.0790607 

>•9208555  9.8216060  10.1783940  10.0791445 

>■9207717  9.0218803  10.1781197  10.0792203 

>.9206878  9.S221545  10.177S455  10.0793122 

>.  92060  3_9_  9.8224286  10.177^714^  100793961 

>.9205200  9-8227026  10.1772974  10.07948^" 

>.9204360  9-8229766  10.1770234  10.0795640 

,'9J°-:11?  9-8232505  10.1767495  10.0796481 

>.9272670  9-8235244  IO.I764756  !  0-0797322 

'.9201836  9-8237981  IO.I762019  IO.O79S164 

^9200994^  9-82407^  10.175928!  10.0799006 

'.92OOI5I  9.8243455  IO.I756545  IO.O79Q849 

•9I9930S  9.S246191  10.1 75  3S  ..9  10.0800692 

.9198464  9.S248926  IO.I75IO74  IO.0S01536 

•91976J9  9.8251660  10.1748340  IO.0S02381 

•9196775  9-8254394  10.1745606  lo.^So32'>5 

_?:S2  57i27_  10.1742873  10.0804071 

.9195. 8S3  9.S259860  10.1740140  IO.080491T 

.9191237  9.8262592  10.1737408  IO.OSC5763 

.9193390  9.8265323  10.1734677  IC.0806610 

.9192542  9-8268053  10.1731947  10.CS07458 

.9191694  9.8270783  10.1729217  ie.oSoS?o6 

.9190_845_  9-82735 ij_  IC.17264S7  1 0.0S09 1 5 5 

.9189996  9.c27624i  10.1723759  10.081^004 

.9189146  9.8278969  10.1721031  10.0S10854 

•9188296  9-8281 696  10.1718304  10.0S11704 

.5187445  9.S284423  10.1715577  10.0S12555 

.9185594  9.82S7149  10.171285 1  10.0813406 

•9l8;742__  9. 8  2  898  7£  10.1710126  10.0S14258 

L.  Sin?.  L.  Co-Targ.  Z.  Tangent.'  Z.  Co- Secant 

_ 56  DEG  RE  E  S7 


L-  G  0- Secant. 
IO.2581 105  30 

10.2579197 

IO- 2577290  28 
10.2575384  27 

10.2573480  26 

10.2571577  25 

10.2569675  24 

10.2567774  ('  "23" 
10.2565874  22 

10.2563976  21 

10.2562079  20 

10.2560183  19 

10.2558288  18 

10.2556394“  i7^ 
10.2554502  16 

10.2552610  15 

10.2550720  11 
10.2548831  13 

10.2546944  I  1 2 
10.2545057  11 

10.2543172  10 

10.2541288  9 

10.2539405  8 

10.2537523  7 

10.2535642  6 

10.2533763  5' 

10.2531885  4 

10.2530008  3 

10.2528132  2 

10.2526257  1 

10.2524383  o 
Z.  Secant.  M 


L _ _ _ _ of  the  Chief ft 

From  Naze  of  Norway  to  Archangel. 

1  North  I  £aft 

"The  Places  Names.  \  Latititd}  Longit. 


The  Naze  of  Norway 
Stave  Angor 
Out  Shers 
Bomal 

Harla  IHand 
Katts  Nafs 
Swin 
.Gallee 


D.  M.D.  M 

58  00  o  26 

58  57  9  44 

59  7  8  30 

59  3  1  9  °4 

60  24  9  02 

61  54  8  c6 

62  40  9  10 

62  52  9  46 


Place's  of  the  World. 

The  Places  Names. 

Gripo 
Roi's  I  lies 
Werro 

Law  fat 
Zanham 
Afiuniption 
North  Cape 
Skitanboro 
Ifland  Kilding 
Cape  Race 


North  £aft  j 
La' it ud.  Longit.  j 

D. 

M.D. 

M. 

63 

40  1 1 

26 

67 

i  13 

30 

67 

38  13 

52 

68 

30  14 

40 

-0 

28  18 

32 

7i 

7  20 

3.8 

7  1 

22  22 

6 

7<3 

5624 

2 

68 

54  26 

16 

±L 

4929 

28 

O 

CO 

A •  T  a 

_ 

64 

N.  Sine. 

i.V,  ro~S:r-' 

,0 

5591929 

829037 5 

I 

5594340 

S2SS74S 

2 

5596*751 

8287I2I  j 

1  3 

5599161 

8285493 

4 

<6:1571 

8283864  j 

5 

56:35  b  1 

828-234  ! 

6 

5606390 

828:603  1 

7 

560875  8 

*27*972 

8 

561 12-6 

8277340 

5 

5613614 

8275707 

10 

5616021 

82-74074 

11 

5618428 

8272440 

12 

5620834 

8270805 

G 

5623239 

8269170  1 

14 

5625544 

8267534 

IS 

5628049 

8265  897 

16 

5630453 

8 264250 

17 

5632857 

8262622 

_iL! 

5535260 

8260983  ; 

19 1 

5637663 

8259343  ■ 

20  ! 

-640065 

82577:3  ! 

21  I 

5642467  i 

8256062  j 

22  j 

5644869 

825442:  ! 

23  ! 

5647270 

8252778  j 

24  : 

,56,49670 

825 117:  j 

25 

5652070 

8249491"  |  • 

25 

5654469 

82+7:47 

27 

■>656868 

3'-)  t  1 

28 

5659267 

82U556 

29 

566166:; 

8242909 

30 

5 65 4: 62 

8241262 

vhCo-Sihr} 

i  v.  sivi.~'  ] 

able  of  Natural 


J 4 5085  i 

>74931$  j  1431631 1  , 
>7535G  j  14807021 
’75779°  147977^ 

>76  2:2$  I  1  +79$45j 
576525S  I  U779IJ7  | 
:77z'’'-y  . 1 47^995^ 
3774752  1+76058$ 

'778997  I475U45 

57S3214  .  14742210 
57 3 74? 2  j  1477 29 S3 
5791742  147237-4 

;79 599 3 _  J  47 1 45  5  3  i 
5^00246  1470535°  | 


■25^01  14650296 

.30066  14641147 

3457?  I  14632007 
,36:.l  14622374 

42371  I  14*13749 
17.147  !  14674652 
5U17  :  145955  22 

55692  j  145*56420 
5996?  ’  14577326 
642.17  ;  14563240 
6 S', 2 7  .  1  15-9161 


55  D  E  G  R  E  E  S. 


Ar.  Secant. 
_L2o62L8o~ 
12064548" 
1 206601 8 
12069289 
12071 662 
12074037 
:  12076414 
i  12078793 
:  12081175 
120S3559 
;  12085944 
12088331 
^2090720  ' 
12093112 
12095505 
I20979OO  ; 
I2lO''297 

12102696 
j  12105997 
1  12107500 
1  12109905 
12112312 
12114721 
121 I7I32 
I2ij9545 
12121960 
12124777 
12126796 
12129217 
1 2 1 r 1 640 

L 

■7\T.Co  Secant. 


tf.CO'Secar,. 
17882916 
17875208  I 
1786750s  j 
17859817  1 
17852133 

I7S4+457 

1 7^3  6  790^ 

178:913 f 

17821470 
17813S55 
17806201 
1 7798574 
1779:951 

*7753343 

*7775740 

17768145 

*7760558 

17752979 

17745408 

*7737845 

17730290 

17722743 

17715204 

1 7707673 
1 77001 49 
17692633 
17685125 
17677625 

17670133 

1 7662649 

*7655173 

A'.  Secant. 


The  Places  Names. 

Latitude  Lo/.git. 

V).  M  O.  hi. 

Cape  Gallant 

'<■7  11.28  56 

Cape  Grace 

>63  172S  54 

Fox  Naze 

:6o  1226  3  I  j 

Archangel 

63  22  16  26' 

Table  of  the  Latitude  and  Longitude 
North  I  8.1  (}  I  j 
Latitude  Lot:  lit.  \  j  The  V laces  Names 


The  Co  a  ft  of  Greenland 

Cherri  Bland'  I-4  3420 

Hope  Ifland  76  13^3 

Hopelefs  Iflcs  I77  cc|i2 


Nageo  Point 
Duckus  Cove 
Cape  Bland e 
kid  Is  Sound 
Point  Lookout 
Ball  Sound 
[Foe  Sound 
•  Horn  Sound, 
j  Deer  5>ound 
1  Black  point 


North 

£. 

Latitud. 

Lo 

r:t- 

D. 

M. 

dT 

’  M 

— 

IC 

23 

38 

77 

4  5 

22 

54 

78 

25 

23 

26 

79 

2- 

24 

19 

:6 

2  > 

20 

18 

__ 

34 

20 

00 

3S 

20 

3 

77 

71 

20 

45 

f7  9 

g! 

IfQ 

55 

7_S_ 

321 

l8 

34 

Artificial  Sines,  Tangents,  and  Secants. 


|  L.  Sine.  1 
1  9-7575617 
1  97477489  ! 
;  9*7479360  1 
j  9.74x1-230  | 
i  9*7483099 
9.7484967  I 

I  9*748683  3_l 
"  9. 748 869' 8 
9.749056I 
9.7492425 

9.7494287 

9.7496148 

9.7498007 

9.7499866 

9.7501723 

9.7503579 

9.7505434 
9. 7507287 

9.7509140 

9.7510991 

9.7512842 

9.7514691 

9*7516538 

9.7518385 

9.7520231 

9.7522075 

1  9-7523919  1 
9.7525761  j 

9.7527602  j 
9.7529442 
9.7531280  I 
Z.  Co-Sine.  < 


I  9*9185742  .1 
9.9184890  | 

9.9184037  i 

9-9183183  : 
9-9182329  ; 
9.9181475  I 
9.9180620  , 

9.9179764  ■ 
9-9178908 
9.9178051  , 
9-9I77194  1 
9.9176336  ; 
_979175478  ; 
9*9l746t9  I 
9*9173760 : 
9*9172900  ; 
9.9172040  ; 

9.917H79  ' 

9.91703 17J 
9.9I69455  | 
9  9168593 
9.9167730  ■ 
9.9166866  ; 
9.9166002  I 

9^.9165137  ; 
9.9164272"; 
9.9163406  j 
9.9162S39  | 
9.9161673  j 
9.9160805  ; 
9*9*  599V/J 
Z.  Sine.  i 


34  19  £ 

L.  Tangent. 

9.8292599 

9*8295323 

9-8298047 

9.S300769 

9.8303492 

9*8306213 

9.8308934 

9-8311654 

9.83I4374 

9.8317093 

9.831981 1- 

9.8322529 

9-8325246 

9- 8327963 

9-8330679 

9-8333394 

9-8336109 

9*8338823 

9*8341536 

9-8344249 

9.8346961 

9.8349673 

9.8352384 

,9783.55094 

9.8357S04 

9*8360513 
9*8365221 
9.S36S929 
9.836S636 
_9- 8.3  713;? 

_  L.  Co-Tang. 

5S  n  f. 


L.  Co-Tang. 
10.171012  6 
10.1707401 
10.1704677 
10.1701953 
10.1699251 
10.169650$ 

10.1693787 

10.1691066 
10.16S8346 
10. 1635626 
10.1632907 
IO.16S01S9 
10.1677471 

10.1674754 

10.1672. 37 
1 0.1669321 
10.1666606 
1 0.1663  $91 
10.1661 177 
10.1658464 
10-1655751 
10.1653039 
10.1650327 
10.164761-6 
10.1644906 
10.1642196 
10.1639437 
10.1636779 
10.1634071 
r  10.1-631364  \ 
1  10.162S657  : 

L.  Tangent,  i 
G  R  F.  F.  S. 


Z.  Secant. 
10-0814258 
1008151 1  o 
LC.0S1596J 
ic.o>.  1 68 1  7 
10.0817671 
10.0818525 
lo.oSjpjSo 
10.0820236 
10.0821092 
10.0S21 940 
10.0822806 
10.0823664 
10.0824522 
10.0825381 
10.0826240 

10.0827100 

1 :  .0827960 
.  10.08  2  3  Sj  1 
100829683 
100S30545 
10.0831407 
10.0832270 
10.0S33134 
10.083  3998 
10.0834863 
10.0835728 
10.0836594 
10.0S37461 
10.0838327 
10.0839195 
1 0.084006  3 
Z.  Co-Sec.'Yi.  | 


IO.25225II  5 ') 

10.252-640  5-'-) 

1 0.25!  877  j  57 
10.25169-1  56 

10.251503;  55 

10.25!  3^67  S-] 

10.251 1302"  5  3  . 
10.2509458  52 

10.2507575  51 

10.2305713  5^ 

10.2503852  49 

10.2501993  j.8  j 
10.2500134“  47 
10.2498277  46 

10.2496421  j  45 
10.2494560  j  44  j 

iJEL LlL  I 

10.2489009  41 

10.2487158  -40.. 
10.24S5309  30 

10.2483462  3'* 

1 0.24S161 5  37 

jo ■  2 479 76 I  36  , 
ic.2477925  35 

10.2476081  34 

10.2474239  33 

10.2472398  32 

10.247055^  81 

IO.246S720  .30  : 
Z.  secant.  M  ' 


The  Places  Names. 

Cape  Cold 
Fair  Foreland 


Lizol 

Anall 

Elfen-nore 

Copenhagen 

Mooan 


North 

Latitud. 

Saft 

Lovgit. 

b. 

M. 

D. 

M. 

]"9 

CO 

'7 

56 

179 

*5 

19 

29 

he  South 

. 

57 

35 

14 

c9 

57 

of 

H 

41 

5d 

4c 

!5 

2 1 

56 

1- 

*5 

18 

5  5 

41 

15 

2o 

Places  of  the  World. 

The  Places  Names. 

^  itmond 

Ifmond 

Burnholm 

jErthhoIm 

jGathe  fand 

jFarro  Sound 

{Gotland 

jHeda 

jDormamet 

bines  Nais  _ 

—  _  - 


North  8  aft 

Latitud.  Longit. 

D. 

M  D. 

M. 

55 

2C  16 

3’2 

55 

2G  16 

41 

56 

CO  17 

40 

56 

1C  17 

38 

56 

15  22 

03 

58 

40  2  I 

53 

5^ 

2C  21 

22 

55 

53  21 

-29 

56 

58 

55  23 

22  23 

44 
5  5 

Artificial  Sines,  Tangents,  and  Secants. 


~M  L.  Sin:. 

30  9.75 j!2So 

,’t  9»7533H* 

52  9-7534954- 

33  9-75  3^790 

34  9-753  ^624. 

3  5  9.7540457 

j6  9L7J>4-J2S8_ 

37  9*75441 19 

38  9-7545949 

39  9- 7547777 

40  9.7549604 

41  9-755  H3 1 
_4_2_  975 5  325 

43  1  9-7655-o'So 

44  :  975569-2 

45  !  9-755872-}. 
45  •  9.7560544 

47  !  9-75-2 364 

48  i  9-7561.182 

49  i  9-7565999 

50  |  9-75678I5 
5  1  ;  9-756963-' 

52  j  9-7571444 

53  !  9-7573256 
59  ■  9-7575068 

55  !  9-7576878 

56  i  9.7^78687 

57  9- 758-495 

58  1 9.7582302 

59  j  9.7584108 

60  1  9.7585913 
j  L.  Co-Sine. 


.  9-9 1 599  3 7_ 
9.9159069 
I  9.9158200 
9-9 157330 
9.9156460 
9-9155589 

I  9-9I547l8_ 
9-9  [5  3846 
9-9[5  2974 
9.9152101 
9-9I512  2$ 
9-9150354 
J?09J  49479^ 
9.9148604 
9*9147729 
9-9146552 
9-9145976 

9*9145299 

9-91442.;  1 
9"9 143  3  42 
9-9I42464 

9-9 141584 

9-9 <407:4 

9.9139824 

9-91 38943 
9-9138061'" 

9.9137179 

9-91 36236 

9.9135413 

9-9134530 
9.91 33645 
L.  Ski. 


34  PE 
j  L.  Tar-gent. 

1  9-'S7 1 343 
!  9-5374049 

•  9-8376755 

I  9-837946o 
!  9.8382164 

•  9-8384867 
9-8387571 


9-9395276 
!  9-8398377 
■  9-8401077 
‘  9.8403776 

?:p-^75 
-  -8409171- 
9*841 1 S7 { 
9-8414569 
9-8417265 
,  9-^419961 
‘  9.8422657 


;  4^4^61 25 
;  9-8433817 
|  9-8441 <08 
|  9-8444199 


L.  Co-Tang, 

'  /..  Secant. 

L.  Co- Secant, 

10. 1 628657 

1  ;-.o  >  4  jo6  3 

10.2468720 

3° 

1  2.16259  5 1 

1CJ  >4  ,931 

1  0.2 .1.66882 

-9 

10.1623245 

1 0.0841 80  J 

10.246,046 

28 

10.1620540 

;  10.0842670 

10.9  1  6  ->  ■->  [ 

2  7 

IO.  I  6l  78  ";6 

;  I  O.O34354O 

10.2461 376 

26 

IO.l6l5I  33 

|  IOO8444I2 

10.2459543 

:  2  5 

!0.l6l2  42:; 

'  10.0845282 

J0124577fJC 

'  24 

IO.16-9727 

I  ".0  346154"' 

1 0.245  5  8  S' [ 

2 ; 

10.16-7225 

j  !-■>.  .1847026 

10.2454051 

22 

10.16^4:24 

i  1  0.0847-599 

10.2452223 

21 

10. 160162  ; 

j  10.0848772 

1 0.24503  96 

20 

10.1598923 

|  TO.0849646 

10.2448569 

19 

10.1496224 

j  I0.'-)S5O52r 

1 ,10-2446744 

lo 

10.159-1826 
101588 129 

10 - 1 58543  r 


10-1577343 
i  '-157464; 
10.1571954 
IO.I569261 
1  2.1560568 

I04ii'5i_74_ 
10. 1 56T1S3 
l;'-l  558+92 
I o.l  5  <55801 


10.  1-35  i  345 
lo.  '84227  c 
10.0853-43 
I  '•••854024 
1 '-.-854901 
10. -'365779 
10.0856658 


10.0861939 
10.0 '-.62821 

I o.  86  37-  } 


'  L.  Tirin'.  ! 
G  R  H  S. 


10.2444920 
1 0-244309  3 
12-24  M276 
10.2439456 
10.2437635 ; 

1  -24  3  5  61  a  ; 

10.2434:01" i 
10.2432185  ! 
1 0.2430370  i 
10.2428556  | 

1 0^242493  2 
10.2423122  j 
1  '-242 1313  I 
10.2419505  [ 
1 0.2-417698  1 
>  -2415092  ! 
JO. 24 1 4087 
LTJtcan.' 


The  Places  Names. 

Yaffro 
Fu!and 
Chiping 
Faftinboro 
Scarlet  bland 
Elfinbro 
Cape  Cole 
Nad  in g 
Holm  Sound 
Morel  o 


;  iMcrib  taj[ 
\L.uiiud\  Lom-it. 


Places  cf  the  World. 

!  Toe  Places  Names. 

North 

!  Safi 

Latitud. 

j  Lon ga. 

jVVallc  Sound 

D.  M. 

IdTm. 

5S  25 

In  40 

'Long  Sound 

! 

59  c7 

I12  54 

:  Ti.K  Sc  a -c  oaf  of 
from  Cal 

Dunkirk 

pftend 

jS'uicc 

Zealand 

Dd  -2  . 


/  Holland, 


;  5  1 

1SI07 

49 

:  5  J. 

Jj'j-S 

29 

!>  < 

5s;o9 

1 1 

ilL 

4S100 

C5‘ 

Table  of  Natural 


M  iV.  Sine. 
o  J57_357<S4 

1  57^147 

2  5 740$ 

3  5 7429 II 

4  5745292 

5  *5  747^72 

6  .171--  52 

7  5752432 

8  5754-n 

9  5757190 


V.  Co~Sine. 

S191521 

8189352 

81S81S2 

81S6512 

8184841 

8185169 

8181497 

8179824“ 

8178150 


57S9568 

8174801 

57^1946 

8I73125 

5764323 

8171449 

5766700 

8169772 

5  769076 

S16S094 

5771 452 

8 1 66.1. 1  5 

5773827- 

M64736 

S 7 76 202 

'i  1 6  ;  05  6 

5 77 85 76 

8161376 

5780950 

d 1 59695 

S 78 5 8 23 

815801  3 

57^5-96 

8156330 

57^-68 

'81  54647 

5  79C>+;o  . 

8l 52965 

5792812! 

S15127S 

S79SI83  | 

8149595 

579-7553 

8147906 

5799923  . 

8,46219 

5  8  02  2  .92  . 

SI44532 

5804661. 

S142S44 

5 807030 

8141155 

V.  Co-Sine 

.V,  Sine. 

35  DEG 

A7.  Tangents 

7002  olTf 
7006411  j 
7010749 

70150S9  ! 

I  7 '19430  j 
I  7025775  I 


REE  S. 
•V.  Co -Tang.  i 
14281480"; 
14272642""' 


1  7032465 
7056815 
1  7041165 
7045515 
1  7049869 
■  7054224 
I  705S5S1 
7062940 
7067501 
7071664 
7076029 
7080395 

70S4765 
70S9155 
7093505 
7097373 
7102255 
:  7106650 
!  7111009* 

i  7115390 
71 19773 

7124157 

I  7 1 28543 

*  .y. Co-Tang 

~  54 


!  14254987  ; 

i  14246171  . 

!  14257562  ■ 
j  1 422856 1  j 
I  14219766 
j  14210979  1 
14202200  : 
I4191422  . 
14184662  : 

-  14J_759_?4j 
1416715'  . 
14158400  ; 
1414967: 
1414-94; 

14132221 
U12  5  5  o5_, 
14114799  i 
14106098  ' 

14097405 
14088718  ; 
140S0059  | 
14071367 
j  14062702 

i  14054944 
1 1404539-3 

14036749 
:  1402S1 13 
!  140194S3 
Iff •_  Tangent. 

G  rTe  esT 


N.  Secant. 
1220774 6 

12210233" 
12212723 
12215215 
1221770^ 
12220204 
12222702 
12225202' 
12227703 
1 22302:  7 
1223271 3 
12235221 
I223773£_ 
12240244 
1  224275 8 
12245274 
1 i247793 
122503 1 3 
1 225 2 8^6^ 
12255361"" 
12257887 
12260416 
12262947 
12265480 
12268015 
12270552". 
12273091 . 
12275633 
12278176 
12280721 
12283269 
N. Co.  Secant. 


_!Ar.  Co-Secant 
_  _l74j446S_ 
17427229 
17419997 
1 7412773 
1 74055 56 

1739^347 

1739II45 

173S3951 

17376764 

1 73695 S5 
17362413 
1 7355247 
J  7  3J-S090 

17340941  j 

17326665 

1 73  1953=5  ! 

17312414 

1 7305301^ 

17298195 

17291096 

17284005 

17276921 

I7269844 

1 7262774 

17255712 

I724S657 

17241609 

17234^68 

1 7227534 

I 722050S  ■ 

Are  Secant.  1 


The  Places  Names. 


The  Brill 
Antwerp 
Rotterdam 
Amfterdam 

The  TaflTd 
The  Illy 
Skelling 
A  ma  Ian  cl 
jEmbden 
jBrcme 


<*  */  'Tabic  of  the 
WrTafl 
Latitud. I  Longit. 

D.  M.-D.  M. 

52  0809  08 

5T  37j°9  46 

52  0509  48 

5  2  4010  OI 

53  20  10  l6 

5  3  3010  12 

53  3  5r10  J4 

53  40 1  o  16 

53  44ii  cd 
53  50)12.  26 


Lai  i t nde  and  Longitude 

The  Places  Names. 


jHambrough 
'Hoi  ike  land 
jStonar 
The  Scaw 


North 

Latitud. 

Saji 

Longit. 

D.  M. 

D.  M. 

54  04 

13  26 

54  30 

55  17 

12  oS: 

57  5 A1 3  51 

‘The  Sea-coafl  of  France ,  Spain ,  and 
Portugal ,  from  Callis  to  Cales. 

£al.hs  |5r  1 3  '07  16 

iPeiP  [50  15)06  3q| 


Artificial  Sines,  Tangents,  and  Secants. 


Z.  Sine.  I 
9-7535913 
9'7537717  | 
9.75S9519  i 
9-7591321  : 
9.7593121  j 
9.7594920  j 
9-7596718  ! 
9-7598515  I 
9.7600311 
9.7602106 
9.7603899 
9.7605692 
9.7607483 
9.7609274 
9.7611063 
9. 761285 1 
9.761463S 
|  9.7616424 
1  9.761820S 

;  9.76199927 
I  9-7^21775 
9.7623556 

9.7625337 

9.76271 16 
9.7628894 
9.7630671 

9.7632447 
9.7634222 
9.7635996 
9.7637769 
9.7639540 
Z.  Co- Sine. 


L.  Co- Sine. 

9.9T3364S 

9.91 32760 

9.9131875 

9.9130989 

9.9130102 

9.9L29215 

9.9128323  ! 

9.9127440 

9.912655 1 

9.9125662 

9.9124772 

9-9123882 

_£19_12299t_l 

9.9122099 

9.9121207 

9-9120315 
9.9119422 
9.9118528 
9- 9117634 
9.9116739 

9.9115844 

9.9114948 

9-9114051 
9.9113155 
9.9112257 
9-9HI359 
9 .9 1  f  0460 

9^  [09561  : 
9.9I0S661 
9.9I07761 
9.9IO6860 

Z.  Sine. 


35  D  E 

Z.  Tangent. 

JL.fr  l'2  2  fr 

9.8454956 

9.S457644 

9.8460332 

9-8465018 

9.S465705 

9.S46S390 


G  R  E  E  S. 

Z.  Co-Targ.  j 

1  Vll5  4775^.1 
IC.IS4v-22  i 


9.855-008 
9. 8$ 32080 

Z.  Co-78ixg. 

54  P~E 


10. 1  53966  3 
ic  *1 5  56982 
10.1534295' 

K1. 1531610 

1C.  I  <5-28925 
ic. 1526240 
10.1523556 
.10.1520873 
10.1518190 
10.15 1 5508 
10.15 12826 
10. 1 510145 
10.1507454 
10.1504784. 
10.1502104 
1?-J_499  424_ 

10.1496747" 

10.1494069 
10. [  <91392 
10.148871 5 

10.1  486039 
IM.14S3363 
10.1480688 
10.1478013 

10.1475339 

10.1472665 
10.1469992 
10.1467320 
Z.  Tangent. 
G  rTe  S-" 


10.0867 240 
10.0868125 
IO.08690I I 
10.0869898 
I  O.087O785 
10.0871672 
10.0872560 
IO.0873449 
IO.087433S 
IO.0S7522S 
IO.0S761  l8 
10.0877009 
10.0877901 
10.0878793 
10.0879685 
10.08  805  7  S 
10.0SS1  4-2 
10.0SS2366 
ic. ^83261 
IC.0884156 
10.0885052 
I  '-'.0885949 
10. os 86845 
10.0887743 

j  100888641 
1  ''.9889540 

1 0.0850439 

I  10.08913-39 
j  ic.0892259 
M0.0H93140 
1  L.  Co-Secant. 


L.  L  o-Secant. 

10.24140S7  60 

1C.2412283"'  fry 
1C.24104S1  5s 
10.240S679  57 

10.24.6879  56 

10.2405080  55 

10.2403282  _5^ 
10.24-01485-  53, 

10.2399689  52. 

10.2397894  5 1 

10.2396101  50 

10.2394308  49 . 

.  l°-^3925 1  7  4-8 

IC.2390726  47 

.  10.2388937  46 

10.2387149  45  i 

10.2385362  44  . 

10.2383576  43 

10.2381792  42_ 

10.2380008  41 

10.2378225  40. 

10.2376444  39  • 

10.2374 663  38 

IC.2372SS4  37 

ic.2371  ic6  36 

10.2369329  yy 

10.2367553  34 

10.2365778  33 

•  1c.236.j004  32- 

1^:2562:31  3 1 

10.2360463  30 

L.  Secant.  M 


of  the  Chitfefi  PLtces  of  the  World. 


The  Places  Names. 

St.  Vallari 
Seine  Head 
Roan 

Cape  Barflaw 

Cape  Hogue 

Alderney 

Caskats 

Qrnay 

Garnley 

Sark 


Nor  t  to  1  Safi 

1 

Latitud.  Longit. 
D.  M.  D.  M. 

The  Places  Names. .  ’ 

50  0805  29 

Jerfey 

50  04  05  28 

Boffin 

49  4605  54 

Coibl 

49  5~04  32 

St.  Ma  Howes 

50  04C3  52 

Satta  Ides 

50  C2  0  3  37 

Morlaux 

50  C7(03  C9 

Island  of  Bafle 

49  4803  05 

Uffiant 

49  43,02  49 

iConqucft- 

49  37-03  09 

J  Brett 

North  Safi 
Latitud.  Longit. 

D. 

M.D. 

M. 

49 

3  O'- 3 

24 

49 

1903 

42 

49 

°  5J°3 

44 

4‘J 

45'03 

39 

49 

07I02 

02 

4S 

54;Ol 

39 

!9 

Olioi 

2" 

4* 

48,00 

05 

48 

45-co 

J9 

48 

3  5 -CO- 

;c 

Artificial  Sines,  Tangents,  and  Secants. 


L.  Sine.  ' 

9-7^39542. 
9*7^4 1 3 1 1 
9.7643080 
9.7644849 
9.7646616 
9- 75+Cj3$2 
9.7650147 
9.76519a 
9.7653674 
9.7655436 
9*7657 [97 

9.765S957 

9.766^715 

9.7662473 

9.7664229 

9.7665985 

9.7667739 

9.7669492 

9.7672996 

9.7674746 

9.7676494 

9.7678242 

9.7679989 

9*7681735 

9.768^480 

9.7685223 

9.76S6966 

9.7688707 

9*7690448 
_9j7.692j.87_ 
Z.  Co- Sine. 


L.  Co- Sine. 
9.9106860 
9.9105959 
9.9105057 

9.9104155 

9.9103251 

9.910234s 

_  9.9101444 
9.9100539 
9.9099634 
9.9098728 
9.9297  021 
9.9096915 
9.9096007^ 
9.9095099 
9.9094190 
9.9093281 
9.9:92371 
9-909I46I 
9.9:9  :j5  5q 
9.9089639" 
9.9088727 
9*9087814 
9.9086901 
9.9285988 
9*9085073 
9*9084159  ' 
9.9083243 
9*9082327 
9.90814!  1 
9.90S0494 

:  9  ■90795  76 

1  Z.  J/«^. 


35  D  E 

L.  Tangent. 

9*8532680 

9*8535352 

9.8538023 

9.8540694 

9.8543365 

9.8546034 

9*8548704 

9-8551372 

9*8554041 
9*8556708 
9*8559376 
9.  S 562042 
9.8564708 
9*8567371. 
9.8570039 
9.85727:1 
9.857536s 
9.8578031 
-?l<?58j6y\JL 

9-8583357 

9.8586:19 
9.S5SS6S0 
9*859I34I 
9.8594002 
9*  8 j 9666 1 
9*8599321 
■  9  86  .'19S0 
9. 86046 3 S 
9.8607296 
9.8609954 
9. 8612610 
_  ^So-Tdifg. 
~54~D  EJ 


G  R  E  E  S. 
Z.  Co-Tan^. 

1  Ot  1 46464  S 
10.1461977 
1  -’*14593:6 
10.1456635 
10.1453966 
10.1451296 
10.144S638 
10.1445959 
10.1443292 
10.1443624 

IO.I43795 


IO.I42995I 

10.l4272y6 

1C.  I  424652 
10.1421969 
K.  141 9  366 
10.14166  13" 
10.1413981 
10.1411320 
1o.I4cS6-)9 
10.1405998 

_io.l_4033  39 
10.14.00679 
10.1398020 
10.1395362 
10.1392704 
10.1390046 
10.13^390 
Z.  Txxsfixu" 


Z.  Secant. 

L.  Co-Secant. 

- - - 

I0.0S93 140 

_1 0.2  3  60460" 

1  30 

10.089 1041 

IO.2358689 

1  29 

10.0894943 

IO.2356920 

23 

10.0895846 

IO.235515  1 

27 

10.0896749 

IO.2353384 

26 

10.0S97652 

IO.2351618 

25 

10.0898556 

IO.2349853 

2J. 

10.0899461 

IO.2348089 

23  ' 

10.0900366 

IO.2346326 

22 

10.0901272 

IO.2344564 

21 

1  . .  .9:2 1 79 

IO.2J42SD3 

20 

10.09 33085 

10.2341043 

19 

10.0903993 

IO.23392S5 

l8 

1 0.09 0490 1 

10.2337527 

17 

10.0905810 

10.2335771 

16 

1 0.09,367 1 9 

IO.2334015 

15 

10.0907629 

10.2332261 

H 

;  10.0608539 

1  0.23  30508 

13 

1 0.  -  909450, 

IO:2ii?75l. 

12 

:  IO.O9IO36I 

10.2327004 

10.09  a  273 

10.2325254 

10 

10.091 21  86 

10.232350  6 

9 

;  IO.O9I3C99 

10.2321758 

8 

100914012 

10.232001 1 

7 

10.09149^7 

!■  .231S265 

6 

100915841 

1 :. 23 165 20 

5 

IC.C916757 

10.2314777 

'  4 

IO.O9I7673 

10.2313034 

3 

10.091  85  S'9 

10.23U293 

2 

10.0919506 

10.2309553 

I 

10.0920424 

10.2307.81  3 

O 

L.  Co-Secant. 

Z.  Secant.  | 

M 

_ ■  _ of  the  C bit f eft  Places  of  the  World 

North  j  8 aft  j 

The  Places  Names.  Latitud J  Lonftt.  The  Places  Name 


Burdeaux 
St.  Sebaftian 
Bilboc 
St.  Andrea 
Lyons 
Cape  Pines 
Cape  Ortega! 
Sazarga 
Cape  Corian 
Cape  Fin ifterre 


D.  M.D.  M. 

45:  iol^^T 
43  40:04  19 
43  41(03  20 

43  4302  36 

4.3  4.902  cj6 

44  04'co 5  ~ 

44  0^00  c6: 
43  3  Sjo  1  52 

43  2102  56 

43  10, '02  <*5 


j  Hies  of  Boyon 
!  Burling*: 

IRock  of  Lisbone 
I V  isbonc 

| Cape  St.  Vincent 
ICape  St.  Maria 
I  Calcs,  or  Cadiz 


A’ 

La, 

jrth  8  aft 

it nd.  Lore  git. 

57 

M.jb.  M. 

42 

22102  00 

89 

4302  28 

>9 

C0j02  04 

7  9 

cSjor  c6 

57 

0  :  jo  1  1 3 

36 

52  ocW-.za. 

36 

;  2  0 1  24 

M  Ar.  Sine. 

°  S877_S?T 

1  5^So2c6 

2  5882^5^ 

3  5 SS4910 

4  5 S87 262 

6  J8pi3£; 

7  ‘5894314’ 

5  5^96663 

9  j  ■;  899.-1 2 

10  I  59o*s6r 

11  |  59037^9 

12  j  5906057 

13  'j  5908404“ 

14  !  5910750 

15  1  5913095 

16  5915442 

17-  5917787  | 

iR  5920132 

kT  592247?', 

20  5924819  j 

21  5927162 

22  5929505  ; 

23  5931847  i 

24_  _5 9 34 1 89 

25  5936530 

26  5938S71  f 

27  f  594I21 1  !• 
:8  j  5943550  ■- 

19  j  5945889  : 
:o_;'_594-S228_ 
V.  Co-Sine. ' 


fV.  Co- Sine. 
809017  1 
S .  8S46 
8:;  867  1.9 


1  A  B  L  E  of  Natural  and 

-  ,  36  D  E  ^LliJ-  F-  s- 

|  AT.  Sec 

7-5?~_  I3753?I9_  j  .'1236a 

7269871  13755403  |  I2??,: 


8067885 
I  S066166 
S064446 
8062726 
Sc6i *05 
8059283 
8057560 
8055S37 
8054113 
8052389 
So 5 0664 
8-4893 8_ 
8047211 
8045484 
0043756 
8042028 
8040299 
8038569  f 
Ar.  she.  t 


7274318  |  13746994 
7278-67  i  1373859! 

7283218  ;  13730195 

7287671  13721805 

7*y_2*  26  '  1 3 7r  3423  j 


:  1 3  69667  5 
i  1 3688315 

I  1 3679959 

13671610 
;  i_3663'267 
j  1 3 65 49 n 
13646602 
|  ij<s;S279 
73!«777  !  I3'^yy«3 
7341253  ;  13621653 
7345730  :  1^3613350 
7  3)0210  •'  1360505?" 
7354691  :  13596764 
7359174  I35S8|$i 

7363660  13580204 

7368147  13571934 

_73?26j6  1 3563670 

7377127  1355T413 
7381620  13547162 

73S6115  1353S91S 

7390611  13530680 

7395 I 10  13522449 

_73996i  [_  _i_35_i 4224 
_N.Co-Tmo.  n. Tangent. 

_53  d’e  g  R  h  e*sT 


MjSecm^N.Co-SecMt. ' 
123606S0  i_l 70 1 30 1 6 
12363294  j  1 7?o6?o?  ' 
12365909  ■  16999407 
!  12368526  16992612 

I  12371148  16985825 

|  I2373768  16979044 

_l  2  3  76  3  pj _ 169  7  22 

1 237901 9  16965504 

12381647  16958743 

12384278  16951990 

12386911  16945244 

1 2  3  S9  5  46  16938504 

_J2392ib3 _ 1^93  f77I 

12394822"  1692504?"  ~ 
12397464  16918326  , 

12400108  16911613 

12402754  16904907  , 

12405402  16898208 

J240S052  16891516  ’ 

12410704  16884830'"' 

124i3359  16S78151  ] 

12416016  16871479  - 

12418675  16864814  3 

12421336  16S58155  3 

I242j9g9_  i  68 5 £503  3 

,  12426655 
I  12429333 
I  12432003 

!  12434675 
I  1 2437349 
1^12440026 
_  N. Co-Secant  J 


16844857 
16S38218 
16831586 
16824.961 
16818342 
_i6Si  1730 
Ar .  5 ecant. 


- —  IsHl  tit  ^tirade  and  Lomntgdc 

From Giblitor  to  Cape  Fiftria,  The  Place,  Names. 


j  The  Places  Names. 

Giblitor,  cr  Gibralter 
[Malaga 
jCaftfc  Ferro 
-Cape  de  Gnu 
Cape  de  Palos 
A Hagan t 
Gape  Martin 


1  North  Safi 

\Latitud.  Lon  jit. 

D. 

mJd. 

M. 

i3<5 

4o!o2 

G  6 

36 

45(03 

07 

36 

49|°3 

3  3 

36 

47?  5 

24 

3- 

2807 

1  1 

3S 

2007 

14 

3  8 

4608 

2C 

Cape  Pallomallo 
Cape  deCreus 

Marfiiia 
Toilon 
Cape  Larci 
Cape  Mclli 
Legorn 
Civita  vecha 
Rome 
Neapolis 


North 

1  Safi 

\Latitiid  f  Lonqit. 

D. 

M.  D. 

M. 

40 

1008 

39, 

4* 

4* 

I  I 

18 

43 

12 

12 

44 

43 

CO 

14 

04 

42 

58 

*4 

33 

43 

51 

37 

43 

28 

*9 

°3 

4* 

46 

20 

24 

4 1 

5c 

2  I 

09 

[4r 

08 

22 

5] 

M  |  L.  Sine. 
o  j  9.7692187 

1  j  9-7693925 

2  !  9.7695662 

3  |  9-7697398 

4  !  9-7699134 

5  :  9-7700868 

6  :  9; 7702601 

7  i  9-7704332 

8  I  9.7706063 

9  I  9-77'7793 

10  9.7709522 

11  9-7711249 

12_  9. 7712976 
*3  9-77147 02 

14  9-77I6425 

15  9-77 1 Si 50  : 

16  9-7719^72 

17  9-772I593 
I .  IS  9.7722  3 1 

*9  9-77250;3 

20  9.7726751 

21  9-7728458  1 

22  9-77301S5  ! 

23  9-773 1 900-  ! 
,_2J_  9-7733614  . 

25  9-7735327  j 

26  9-7737039 

27  9.7738749 

2S  0.7740459  j  - 
29  9-7742 1 68  ,  : 

8°  9-7743  876^1  ( 

_  6.  Co-Sine.  ' 


Trzrz  ‘neo  iaggena,  md  Secants 

— - D  H  GlTT_ir"< - — 

z.Jf- 


L.  Co-sine. 

l|  9-9079576 

1  j  9-907865?“ 

;  9-9077740 

*  I  9-9076820 
■  9-9075901 
9.9074980 
_)  .9^07405  9 
9-9073138 
j  -9-90722 id 
!  9.907129- 
!  9-9070:70 

!  9-9059  445  j 

■'  ;-90?7~97“j 
9.9066671 
:  9-9-6:745  * 
9  •50648 19  ■ 


L. 

9  -86 1 26 i o 

9-85?2?T 

9-8617923 
9-862..57S 
9-8623233 
9*8625887 
.9-86285  n 
9-863 i 145 

I  9-8633845  1 
9-85-(55co 
9.8039152 


10.1382077 
‘-'.1  379422 
10.1376767 
*o-l 37411  3 
*-13714-? 

1  o .  1  3  6  8  8  j  5 

10.13661:2 
10.1363500  ■ 
10.1360828 


1  0-0920424 
10.0921342 


>‘8641803  10.135S197 

+445  4_  1  cm?  55545 
9-8647105  10. 1 352ST? 

[  >-j6v24c4  10. 1347590 

9- ->6-5  5  05  j  10.I34401- 


9.9052722 

0-9051787 


9-j:?5  05  3  I  o- 1 34494- 
9-8  057702  10.1-42295 

Q-065.^  10.  ,339650 
9-8662997"  j  V3  5  7 -?? 
9-8665644  1 0 . 1  3  a  •  ^  < 

!  r??5'^1  io-i:?*709 

1  9-^670937  1 1 .  [  32 -  -> 

j  9-?67358;  io.i -6.n  7 

\j>A6lS22±ll3.U^77l 

j  1  o. 1 3 2 1 127  ; 

j  9  c^o  !  ^  1  7  IC.131S4S3  : 

10,1 315840 

9v6865.n  io.f3I3f95 
I  5- >669415  19.1310554 

!_£.V692o89_  1 0.1 3079 1 1  : 

f -Co-rung.  L.TJtm^r-\ 


1  10-0925941 
IO.0926862 
10.0927784 

i  0.09287-7 

IO.C929630 

IO.0930554 

10.0931478 

10.003240? 
*0.0933329 
1  - --'98425 ' 
*0.093^1 81 

*-'•0956108 

1 0.09373-,  6 


_53 _ p  egree  sr 


t'jCo-se^n.j 

■  10.2305075  j“? 

;  *7.2504338  5S 

■  10.2502602  |  57 

10.2300865  |  56 
IO.2299132  :  55 

-  _L£^297399_j  J4 

10.2295668  5?' 

10 .2293957  52 

10.2292207  51 

10.2290478  50 

10.228875!  49 

.  _I0:22S7024_  .48 
IO.2285298  j  47 
*0.2285574  I  46 
I  IO.2281850  i  45 

*0-2280128  ;  44 

I  1  0*2278407  J  43  . 
I2:2 2 766:, 5  i  42 
*0.2274957?  41 
*o.22173249  j  40 
*0.2271552  |  39 
ic. 226981 5  38, 

10.2268100  37  i 

10.2^2665  86  I  36 

i^?26467T;  35 
10.2262961  j  34  ' 
*0.2261251  |  33 
1  c. 2259541  i  32  • 
*0.2257832  |  31 
j_o. 22561 24  |  3o_ 
j  ec.iKi.  '■  At 


The  Places  Names, 

Sallarne 
PoIIicaftro 
Cape  Sparti-vento 
CapeColunne 
Gallipoli 
Cape  5/.  Mafia 
Angollo 
Ancona 
Giavocha 
Gorro 


ofjhe  Cmefcjl  Places  of , be  World. 

North  l  £afl  ,  , - 


Lari: ud  Pouft . 
D.  M  D.  _M. 

4°  si|23  32 

+0  0M2+  02 

35  4‘  2+  I<5, 

38  27  ao 


40  5,123 

40  Oc.'23- 
■3->  4-  24 

38  y  25 

40  OC  27 

39  5- 46 

41  3  *  27 

43  25  24 

|44  1921 


.  1 

North 

Latititd. 

Safi- 

LongitA 

D.  M. 

D.  M. 

jf-5  3~ 
44  4C* 

22  45 

2-4  1C 

The  Places  Nam 

Vcnetia 
Cape  Fiftria 


j  The  Sc«-c™jls  on  the  Main  ,  from 
angeir  Joppa  in  the  Straits. 

[fail,?''0  ””foStrilits  34  57j0i  1: 

Pwn  It  U°1  45 


Artificial  Sines,  Tangents,  and  Secants: 


M  |  L.  Sim. _ 

J0_  9-7743s7* 

31  9-774=;5S3 

32  9.77472^ 

33  9-77-5-8993 

34  9v7v=697 

35  9-7752399 

36  9-_775£t°I_ 

37  9*77558oi 

38  9-775750t 

39  9-7759199 

40  9-77*o$97 

41  9-77*^93  ! 

42  9.77642s?  ! 

43  I  9-77659^3  i 

44  9.7767676  .. 

45  I  9-77*9359  i 

46  j  9-777‘o6o  ; 

47  ,  9-7772750  ! 
4%  j  9-77744-39  . 

49  9-777*12$  1 

50  9-7777815  : 

51  9-777950T  1 

52  9.77S11S5  , 

53  9*7752870  ; 

54  9-77S4553  1 

55  9-778623=5  | 

56  9.77S7916  , 

57  9-77Sy59*  ; 

58  9.779127=5  j 

59  9.7792953  ; 

60  _9- 77 94* 30  ; 

L.  Co-Sine.  ' 


Z.  Co-Sins. 

9.905T785 

9.9050S52 

9-9-04991* 

9.9048980 

9.9048044 

9.9047105 

9.904616S 

9-90452  40 

9-9  044-29 1 
9-90 43351 
9-904241  r 
9.9041470 

_9jl90_P529_ 
9-9039587 
9.9038644 
9-9037701 
9-9 03*757 
9.9035813 
9.9034868  ! 
9-903392~rj 
9  903  2977 
9.9032031 
9-9031084 


9.9028249 
9.9027289 
9.9026539 
9.9025389 
9.9024438 
9.9023486 
L.  Sim. 


36  D  H 
L.  T.ingi’it.  I 


G  K  h  t  b. 
L.  Cu-l\i k*.  ( 


9.8692089 

10.1307911  ! 

100-9482 

10.2256124 

30 

9.8694731 

10.1303269  : 

IO.0949148 

1 0.2254 ;  17 

9.8697472 

10.130262$  : 

IO.095  084 

1 0.22527 1 2 

2$ 

9-87  OM  4 

i--i'2999‘>7 

10. 09  5  1020 

10.225 1007 

27 

9- 87-2653 

10.129734 7 

l.  >.095  197  7 

10.2249303 

26 

9-8705293 

10.1294727  . 

1  0-0952894 

10.2247601 

2> 

9-87079r3 

10.1292067 

J_o---95  3$32_ 

10.2245899 

9-8710572 

10.125942c 

1  >477^ 

10.2244199 

25 

9-8713210 

10.(286790  1 

1 0.0955 7:9 

10.224  2499 

22 

9-871 5848 

IO.I284I52  ; 

10.:  6649 

10.22  40801 

21 

9-8718486 

I  0.1281 5 14  ! 

10.09' 75 89 

1 0.2239103 

20 

9-8721 123 

10.1278877 : 

10.0.9  5  85  30 

10.2237407 

1? 

9-87237 6 3 

10.1276247 

10.0959471 

10.22  157 11 

18 

9-8726595 

10.1273621  : 

10.096041 3 

IO.22342I7 

17 

9.S729032 

1 0. 1  2779*8  ■ 

10.0961356. 

JO.'2232  ;2  4 

16 

9-8731668 

10.1268332  ! 

10.0962299 

10.223063 1 

15 

9-8734502 

IO.I265698  , 

10.0963243 

IO.2228940 

14 

9-875*937 

10.1263:63 

10. 09641 S7 

10.2227250 

13 

9-8739571 
;  9-8742204 
9-8744838 
9-8747470 
>■8750102 
9-8752734 
9-87553*5 

9-8757996 

9-87*0627 

9-87*3257 
9.8765886 
9-87*8515 
9-8771144 
I  z.  Co-r^g.  1 
83  D  E 


10.1260429 
10.1257796 
10.12551*2  ' 

IO.1252530 
10. 1249898 
10. 1  247265 


ip. 1 239574 
1*0.1236745 
10.1234114  : 
10.  [231485  ' 
10.1228856 

[_  LxTtngifit.  \ 

G  R  F.  E  S-" 


10.0965132 

1 0.0966077 

10.0967023 

10.0967969 

10.0968916 

T  O.0969864 

IO.097JS12 

10.0971761 

10.0972711  :■! 

10.0973661 

10.0974611 

10.0975562 

10.0976514 

L.  Co-Sec.m. 


10.22255*1 
10.2223872 ~ 
10.2222185 
10.2220499 
10.2218814 
10.2217130 

-l-212i*447_ 
ic.2213756 
10.2212084 
1 0*2210404 
10.2208725 
10.2207047 
10.2205370 
Z.  scant. 


The  Places  Names. 

Mich  all  at 

Cairo 

Joppa 


_ of  the  Chief  eft 

j  North  8 afl 
\Laritnd.  Lon  git . 

D.  M.dT~M. 

|30  3041  55 

[3°  3  5  41  44 

■31  4-2  43  39 


The  Coafi  from  Antiochia  to  Sagua 
in  the  Straits. 

From  Antiochia  to  Sagua  34  <c±±6  2 

Cape  Pcllopolla  35  3544  c 

Cape  Seridioni _ 3^  ^^4.1  2 


Places  of  the  World. 

|  The  Places  Names. 


Cape  Decexman 
Cape  Baharnau 
Land  Miri 
Incommodio 
Ccnftantinople 
Gallippolo 
Cape  Dcgriffa 
Cape  Pimra 
Cape  St.  George 

Cape  Colio _ 

Ee  2 


North  8djf 
Latitud.  Longit. 

D. 

M.'D. 

M. 

36 

16;  3  6 

44 

3  7 

5836 

22 

59 

12)57 

°5 

40 

26  40 

59 

40 

56Uo 

33 

+0 

2037 

59 

40 

1  2|  3  7 

1 1 

40 

26  32 

23 

39 

28  22- 

.  10 

'37 

40I32 

-11 

M 

N.  Sine. 

0 

6:18150 

I 

6020473 

2 

6022-95 

3 

6025 1 17 

4 

6027439 

5 

602975.0 

6 

6032080 

7 

6034400 

•  8 

6036719 

;  9 

6039038 

10 

6941356 

1 1 

6043674 

'  12 

6045991 

13 

6048308 

U 

6050624 

15 

6052940 

>  16 

6055255 

•  1 7  - 

6057570 

--■1.8 

6059S84 

'"I9. 

‘6062198 

"2,0 

6064511 

.  2r 

6066823 

22 

6069135 

23 

6071447 

44 

6073758 

25 

6076069 

■26 

6078379 

27 

6080689 

:  -28 

60829.9  S 

29 

6085306 

■30 

60876  r  4 

V.  Co-Sine 

A  Table  of  Natural 

37  DEGREES. 

V.  Co- Sine.'  AT.  Tangent.  N.  Co-Tang.  < 

7986355  1  753?54o  j  1327044SJ 

7984604  7540102  |  13262420  , 

7982552  7544666  :  13254397  1 

79S1  rco  7549232  |  1 32463^1 -j 

7979347  7553799  |  13238571  1 

7977593  :  755^369  <  13230363  | 

7975839  !  7562941  t  13222370J 

7974~i'4  75675 1 4  i  13214373' 

797-1-*  l  7-72090  I  132-6393 

7970572  i  757 6665  .  1  s  J c 8 4-3  j. 

796SS15  i  75S124S  13190441 

7967057  ;  7585S29  13182474 

7965299  j  759041 3_  i5i745J3_ 

7963540  7594999  l 51 66559“ 

79617^0  =  75995^7  14158610 

7960020  •  7504177  13150668  j 

795^259  J  7608769  13142731  : 

7956497  I  7613363  I3134S01 

7954735  |  7617959  13126S76 

7952972  7622557  1 3  U  8958” 

795I20S  762-157  13111046 

7949443  7631759  13103140  , 

794767$  7636353  13095239  | 

7945912  7642969  13087345  ( 

7944146  J’645  577_  13079457 

7942379  76501 SS  13071575' 

7040611  7654S00  13063699 

793SS43  7659414  *3055828 

7937074  '  7664031  13047964 

7935304  7658649  |  13040106 

7933533  76-3270  I  13032254 

Ar.  Sire. _ SO. Co -Tang  AT.  Tangent. 

ir  degree^ 


1  I  1 3 1584-1  J. 

13192441 

13182474 

15L7+li_L 

13166559 
13158610 
13150668  I 
13142731  : 
13134801  ; 
131^26876 

13118958”. 

13111046 

13103140 

13095239  i 
1 3087345  I 
-  .13079457 
13071575 

13063699 
*3055828 
13047964 
j  i 30401 c6 
i  13032254 
g  ST.  Tax 
AGREES. 


Tv.  Secant. 

SC.  Co-Sec  ant. 

12521357" 

16616401 

12524102 

16609990 

12526850 

16603585 

12529601 

16597187 

12532353 

16590795 

12535108 

1 65  84409 

12537865 

16578030 

12540625" 

16571657 

12543387 

16565290 

12546151 

16558929 

12548917 

16552575 

12551685 

16546227 

_I25_5445<L 

J6539S8_5_ 

12557229 

1653355° 

12560005 

16527221 

12562782 

1 6520S98 

12565562 

16514581 

12568345 

1650S270 

12571 129 

16501966 

12573916" 

16495663'  ' 

1 2576705 

16489376 

12579497 

T 6483090 

12582291 

1647681  1 

12585087 

I6470537 

125S7SS5 

I6464270 

125906S6  ■ 

1645 80C9 

12593489 

I645i754 

12596294 

16445506 

12599102 

16439263 

12601912 

16433027 

12604724 

16426796 

V.Co- Secant.' 

Ar.  Secant. 

*yl  Tabic  of  the  Latitude  and  Longitude 

AT _ j  c -d  i  I  *■* - 


,  The  Places  Names. 

Cape  Sille 

Cape  Mata  pan 

Cafteltornis 

Drugromaftra 

Cape  Linga 

Hirafla 

Antavara 

Cattaro 

Ragufla 

Stanio 


North  8. 
Latitud.  Lot 

aft 
■if  it. 

D. 

M.D. 

M. 

37 

1  5:3 1 

52 

36 

2830 

5  -( 

3  7 

45|3° 

3s 

?«|3° 

4° 

40 

]8j29 

<8 

140 

57!?  D 

38! 

!+I 

40'.  30 

54 

42 

21(29 

47 

i42 

29  '28 

57 

142 

_57^ 

1 1 

The  Places  flames. 

North  8  aft 
Latitud.  Longit. 

Trovor 

Cape  Cafta 

Salon  ico 

Zaro 

Sagua  | 

D.  M.D.  M.l 

43  3027  37* 

43  27  26  48- 

44  012-7  24I 

44  0526  39 

44  47|2)  49 

IftarJs  in  the  Straits,  called  the  Archipelago. 
\irfanto  (36  57;33  39 

,S'‘rfo  (37.  17(33  21 

Artificial  Sines,  Tangents.,  and  Secants. 


"M 

Z.  Sine.  | 

0 

9.7794630  | 

1 

9-77962C6  j 

2 

9-779798i  1 

7 

9-7799655  : 

4 

9.7801 328  j 

5 

9.7S03000  ' 

6 

9.7804671  1 

7 

9-7836341 

8 

9.7808010 

9 

9.7809677 

10 

9-781  1344 

1 1 

9-7813010 

12 

9.7814675 

13 

9-7816339 

14 

9.7818002 

15 

9.7819664 

16 

9-7821324 

17 

‘9.7822984 

18 

9-7324643 

19 

9.7S26301 

20 

9-7827958 

21 

9-7829614 

22 

9.7831268 

23- 

9-7832922 

24 

_9 -78  345  75  _ 

25  ' 

9.7836227 

26 

9-7337373 

27 

9-7839*528  c 

28 

9.7841177  $ 

29 

9-7842824  3 

30 

9.7844471  5 

L .  Co- Sine. 

J902348J 

9-9022534 


9.9018719 

9:90ij776£ 

9.9016808 

9.9015852 

9-9014895 
9-9013938 
9*9012980 
9-901202 1 
9.901 1062 
9. 90 1 01 02 
9-9009142 
9.9008181 
9.9007219 
9.9006257 

9-9005294" 

9-9004331 


_ 37  D  E 

L.  Tangent. 

9-8771144 

9-8773772 
9-8776400 
=■8779027 
9-3781654 
9-8784281 
9 -8  7  86907^ 

9-789531 

9  87921 
9-8794782 
9-8797407 
9-8800031. 
^8So2554 
9-8805277 
9-8807900 
9.SS10522 
9-8813144 
9-8815765 
9._8Si8iS^_ 
9.8821007 
9.S823627 
9-8826246 
9.S828S66 
9-8831484 
9.SS34103 
9.SS36721 

9-8839338 
9.S841956 
9.SS44572 
9.S847189 
9.SS49S05 
_  L.  Co-Tang , 
_ 51  D  E~C 


G  .  H  t  E  S.  _ 
z.  Co-Tang, 
20.^228856 
IO.122622T 
10.1 223600 
IC.  I  220973 
10.1218346 
10.1215719  I 
10.121  'O^'?  ? 


2  10.120,21 8 

’  10.12:2593 

10.1199969 

3-  I0- 11  97346 

'  10.1194723 

1  10.1192100: 

10.1189478 

10.1186856 

10.1184235 

10.118161^ 

10.1178993 

IO.II76373 

10,11 73754 
10.1 171134 

10.1168516 
I  o._i  165S97 
10. 1 163279 
1 0.1 1 60662 
10.1158044 
10.1155428 
IO.H52SU 
10-1150195 
__Z.  Tangent. 

ghee  s~ 


lc,c  97-41 
10.097937 


i  10^-984148 
i  io-:  985 105 
!  10.0986262 
j  100987020 

Ji^OyS  79  79_ 

10.C98S938 
10.09  8  9  89  8 
1 0.099085  S 
10.0991819 
100992781 
1  c-2993  74  3 
1 0-0994708 
10.0995669 
10.0996633 

100997597 

10.0998562 
10.0999528^ 
10. 1 000494 
ic.  1901461 
10.1002428 
10.1003396 
10.1004364 
_2p. 1005333 
Z.  Co- Secantx 


-  \-L’  C°-Secii.t,  1 

L  1 0.2205  3  70 

!  60 

10.2203694" 

59 

ic. 2202019 

58 

1C. 2200345 

57 

10.2198672 

56 

10.2197000 

55 

-  10,21 95  3  29 

54 

10.2193659 

53  ' 

10.2191990 

52 

10.2190323 

51 

10.2188656 

50 

10.2186990 

49-- 

-  10,2 185  3  25 

48 

10.2183661  I 

47 

10.21S199S  | 

46 

10.21 80336 

45 

10.217S676 

44 

10.2177016 

43  - 

.  iQ-2175357 

42 

10.2173699 

4i 

10.2 1 72042 

40 

1 0.21 703 S6 

39  " 

10.2168732 

38 

10.2167078 

37 

10.2165425 

j! 

10.2162122 
10.2160472 
10.215S823 
10.2157176 
10-2155529 
Z.  Secant. 


_ °f  lloe  Chicfeft  Phces  of  the  World. 

|  North  i  8  aft  j  i  * 


The  Places  Names.  Latitude  Lor.gitA  |  The  Places  Names. 


Famania 

Trava 

Pipor 

La  (Tor 

Lamo 

Stripo 

St.  Penaga 

Andrea 

Ipfava 

MortaJin 


D.  M.ID. 


39 

44' 3  3 

39 

16(33 

58 

38 

12(34 

38 

2835 

39 

_  5435 

Stavifratta 

Lamnofs 

Embrois 

Palamos 

Tofla 


North  £aft 
aces  Names.  Latitud.  Longit. 

S~mdT~m 

1  39  2835  14 

39  4135  49 

4-0  0936  oc 

4°  14  36  04 

140  CO  3 5  ip 

Iflands  in  the  Straits. 


Ill 


M  |  N.  Sine. 

30  i ^6087614 

31  6089922 

32  6292229 

33  6~94535 

34  6096841 

35  6099147 

36  6101452 

37  6103756 

38  6106060 

39  6108363 

40  6nc666 

41  6112968 

42  6r 15270 

43  6117572 

44  6119873 

45  6122173 

4.6  6124473 

47  6126772 

48  6129071 

49  6131369 
5c  6133666 

51  6135963 

52  6138260 

53  6140556 

54  6  r  42852 

<55  6 145  lv-T 

56  6147442 

57  6149736 

5§  6152029 

59  6154322 

60  6156615 

I  AT.  C She 


Table  of  Natural 

'  57  D  E  G  K  E  E  S. 

jiV.  7" undent,  .V.  C'c-TM/jlM 


!  793 J533 _l 
!  7931762 
i  792999^ 

79282 1  o 
7926445 
7924671 
7922896 
7921121 
79x9345 
7917569 
i  7915792 

j  7914014 

:  79*2235 

|  7910456“ 
j  7908675 
7906896 
79051 15 
7903333 

7899767 
7897983 
7896198 
7S94413 
7892627 
7890841 
7889054" 
7887266 
7885477 
78836S8 
7881898 
I  788010.7 
i  .V.  Sine. 


j  7677893 
j  76^25 1 7 
1  7687144 

:  7691773 

76964-4 

;  77^1037 
j  77° 5672 
7710309 

!  7714948 

:  7719589 
7724233 
:  7728879 

7733526 

,  7738175 


13032254  | 
j  13024407  I 

;  I3OI6567 
:  13008732  : 
:  13000904 
12993081 
!  12985265 

I  12 977454" 

j  12969649 
j  12961 8 50 
12954057 
1 2946269 
12938488  j 
12930712  j 
12922943  1 


!  7742827  12915179 

!  7797481  12907421 

|  7752137  12899669 
77^6795  12S91922 

7761455  12S841S2  i 

7766117  12876447  i 

77707S2  12868718 

7775448  12860995  : 

7780117  12853277 

1  77847s3  12845566  ; 

J  77^9460  12837860' 

j  7794T35  12830160 

I  77988/ 2  12S22456 

;  7803492  I  28  I  4776 
j  7808173  I2S07D93 

|  78I2S56  j  12799416^ 

■  AT . Co -Tang- 1  i\r.  Tangent. 

~  52  degrees. 


AT.  Secant. 

12604724 

12607539 
12610356 
V26 1 3 [75 
12615997 
I 261 8820 
12621646 

1262447V 

12627306 

12630140 

12632975 

12635813 

1263S653 

12641496 

12644341 

12647188 

12650038 

12652890 

12655745 

12658601 
12661460 
12664322 
126671 86 
12670052 
1 2672021 
12675792 
12678665 
12681541 
12684419 
12687299 
12690182  J 
.V. Co- Secant.1 


\N. Co-Secant. 
16426796 
16420572 
16414354 
1 6  40S 1 42 
16401936 
16395736 
16389542 
;  16383355 

16377173 
16570997 
16354828 
1635S664 
16352507 
16346355 
16340210 
16334070 
16327937 
16321809 
163 1  568S_ 
16309572 
16303462 
16297359 
16291261 
16285169 
16279083 
16273003 
16266929 
16260861 
16254799 
1 6248743 
162^2692 
1  AT.  Secant. 


The  Places  Names. 

Zant 

Cape  Sidro 

Paxa 

Corfu 

Faimo 

Scflino 

PianaiTa 

Trinite 

Pollagafla 

iMallida 


North 

Latitud. 

£4 

Longit. 

D. 

M.D. 

M. 

37 

37 

29 

38 

3^ 

*5 

29 

3  3 

33 

4929 

30 

39 

2  6  29 

26 

39 

44  2 9 

19 

40 

22 

29 

14 

4i 

52 

26 

oS 

4i 

5°  2  5 

53 

42 

17 

26 

37 

42 

37J28 

03 

The  Places  Names. 

Corfella 

Augufta 

CatfTilla 

Catflo 

Liffa 

Buzo 

St.  Andrea 
Poma 

Ifland  GrofTo 


North  Saji  1 
Latitud.  Longit.  j 

D. 

m|d. 

M. 

42 

3  5|27 

38 

42 

36.27 

13 

42 

4027 

•03 

42 

4+26 

58 

43 

0026 

33 

43 

02  26 

18 

43 

0725 

5* 

43 

1425 

48 

44 

0025 

36 

44 

2025 

02 

Artificial  Sines,  Tangents,  and  Secants. 


L.  Sine. _ I 

T7l4447i_! 
9.7846117  ! 

9.78477  <5-2 

9.784940 6 

9.7S51049 
9.7852691 
9.7854332 
|  9*7^55972 
!  9*7S57^1 1 
:  9.7859249 

:  9.7S60886 
:  9,7862522 
9.7864157 
9.7865791 
9.7S67424 
;  9.7869O56 
9.7873687 

9.7872317 

9.7873946 
9-7875574 
9.7877202 
9.7S78828 
9.7380453 
9.7882077 
9.788  3. 70j_ 
9.7885323 
9.7886944 
9.7888565 
9.7890184 
9.7891802 
_  9-789342o 
L.  Co-Sine. 


L.  Co-Sine. 
9.8994667 
9.8993697 
9.8992727 
9.8991756 
9.8990784 
9.8989812 
9.8988840 

9-8987^67" 

9.8986H93 

9.8985919 

9.8984944 

9.8983968 

9-8982992 

9.8982015 

9.8981038 
9.8980060 
9. 8979:;  82 
9.S978103 
9-s977t23 
9.8976143 
9.8975162 
9.89741S1 

9.S973199 
9.8972216 
9-s97'l  23  3 

9.8970249 

9.8969265 

9.S96S2S0 

9.8967294 

9.8966308 
9.8965321 
1  Z.  Sine. 


j  L.  Tangent. 

L.  Co-Tang. 

|  L.  Secant. 

9.8849805 

10.1 150195 

i  10.1005333 

9.8852420 

10.1147580 

10. 1006303 

9  88 5 5035 

10. 1 144964 

ie.  1007273 

9.8857650 

10.1 142350 

10.1008244 

9.SS60264 

10.1139736 

10.1009216 

9.8862878 

10. 1 1*37122 

10.1010188 

9.S865492 

10.113  1508 

10.101 1160 

9.S868105 

10.1131895 

10.1012133 

9.8870718 

10.1129282 

10.1013107 

9*8  .73330 

10.1126670 

10.1014081 

9-8875942 

10.1124058 

'O 

cT 

0 

6 

9.8878554 

10. 1 1214  j 

10.1016032 

9.8S81 165 

10.1 1 1 S  83  5 

10.1017008 

9.8S83775 

10.1116225 

IC.10179S5 

9.SS863S6 

10.11 13614 

10.1018962 

9.8S8899 6 

10. 1  ii  1004 

1 0.1  ci  9940 

9.8891605 

lo. 1 108395 

10.1020918 

9.SS94214 

ic. 1 1.05786 

ic. 1021 897 

9.8S96S23 

10.1 103177 

10.1022877 

“9T8899432 

ic. 1 100565 

10.1023857 

9.8902040 

10.109706;; 

10.1024S38 

9.8904647 

10.I095353 

10.1025819 

9.8907254 

10.1092746 

10.1026S01 

9.S909861 

10.1c  901 39 

10.1027784 

9.8912468 

10.10S7532 

10.1028767 

9.8915074 

10.1084926 

ic.102975 1 

9.8917679 

10.1082321 

10.1030735 

9.8920285 

10.1079715 

10.1031720 

9.8922890 

10.10771  ic 

10.1032706 

9.8925494 

ic. 1074506 

ic. 1033692 

9.8928098 

10.1071902 

10.1034679 

L.  Co-Tang. 

L.  Tangent. 

_ 

L.  Co-Secant.  ' 

L.  Co-Secant. 
10-2155529"  30 
10.21538S3  29 

10.2152238  28 

10.2150594  27 

10.214S951  26 

10.2117309  25 

10.2145668  24 

ic.2144028  23 

10.2142389  22 

IO.214075I  21 

IO.2139U4  20 

IO.2137478  19 

IO.2135843  l8 
10.2134209  17 

IO.2132576  16 

10.2130944  15 

I0.2129313  14 

10.2127683  13 

10.2126054  12 
IC.2124426  11 

10.2122798  10 

ic.  2121172  9 

10.2119547  8 

10.2117923  7 

1 0-2116299 _ 6_ 

ic.2i 14677  5 

10.2113056  4 

;  10.2111435  3 

10.2109816  2 

10.2108198  1 

10.2106580  _ o_ 

L.  Secant.  M 


North  Bafl 

The  Places  Names. 

Latitud.  Longit. 

D. 

M.D. 

M. 

Piper 

35 

5  2  22 

*5 

Malta 

36 

CO  21 

54 

Comino 

3  6 

I  521 

24 

Eafl  end  of  Cyprus 

34 

4844 

18 

Middle  of  Cyprus 

3  + 

1843 

09 

Wefl  end  of  Cyprus 

34 

2  2|4 1 

47 

Rhodes 

35 

4°  37 

22 

Sivia 

36 

°5  37’ 

10 

Gozo  - 

34 

37  32 

39 

Eafl  end  of  Candia 

35 

04.35 

32 

of  the  Chief efi  Places  of  the  World. 


The  Places  Names. 

Middle  of  Candia 

Wefl  end  of  Candia 

Scarpanta 

Caros 

Langa 

jtampalia 

Levatta 

Niza 

jCuvari 

I  Pal  la 


North  Eafl 
Lath  ltd.  Longit. 

D.  M.D.  M. 

35  08  33  '  56 

35  ^  5  32.  25 

4.5  ic  36  04 

3  5  35  3  5  39 

36  3336  02 

36  1 1  34  59 

36  3S34  54 

37  0234  31 

36  4032  16 

36  52  3^ _ 99 


~M  |  aY.  slnT 
o  [  6156615 
L  i  6158907 


*•  7»7  '>31 6 

2  i  6,l6J'f 

n  1  0163.180  >  4  1 


3  I  616^9 

4  6165779 


*  VL^'>779  7>72330 

5  6168069  78711*5 

6  61 723  59  7869350 

7  6172648  7  S 57 5  7=5 

8  61749^6  7865759 

9  6177224  7863962 

10  I  6f 795 [ [  7862165 

11  6181798  786*367 

12  6i8£o84_  7S5856., 

13  6186370 

14  fiiSS(5,5  7suj.3 

15  6190940  7853169  ; 

.16  6193224  7851368  I 

17  6195507  j  784 9 « 66  j 

(  18  6i97792_  7847764  ! 

19  6200073  j  7 s 4*596 r 

20  6202355  7844T57 

21  6204636  1  7842-52 

22  6206917  !  784052.- 

23  6209I08  ,  7838711 

24  _62II478  1  78369^5 

25  6213757  i  7835128” 

.26  6216036  1  7S33320 

27  621S314  j  7  *3  3 1  s  It 

2o  6220592  7829702 

■29  6222869  7827892 

30  I  6225 145_  7.326082  j 

I  V.  Cos irte.  ~  N’TsinTT  ; 


~3*  DEGREE* 


78.754^  i  1279171; 
7S22229  12784570 

7826919  12776410 

7^i6li  12768761 
78363^.5  12761116 

JJ753473 
7845700  12745S3V 

17850400  12738204 

785510;  !  12730578 

78^9808  i  12722957 

7864515  j  12715342 

7  86922  ij  j_2  707733^ 

7873935  i  12700130 
7S7S649  j  12692532 
f  7883364  j  125S49-9 
|  788S082  1  126773s j 


of  Natural  and 


7892802  <  12559772 
28975.2_4_  126621 96  _ 
7922248  12654626 

7906975  j  12647062 
7911703  {  12639503 
7916434  12631950 

7921167  12624402 

_7925902_  ^2616860 

7930640  12629727” 

7935379  12601792 

7940121  12594267 

7941865  12586747 

79*96ii  12570232 

,79  5 1359  J  25  7 1723 
C  0-7'l/;g ..  'V.  Tangent. 

Si _ DEGR  e  F.S. 


.  j  2vr.  Secant. 

12690182 

12693:67 


U701737 


J  1 2727S77 
i  I273°794 

I  1 -733712 

!  12736534 
j  I2739557 
12742484 

12745412 

!  1 2748343 

|  1275127 5 
j  12754212 
12757150 
12760091 
12763034 
12765980 
12768928 
12771S78 
1277453i 
127777^ 
‘-V.  Co- Secant,  i 


.Co-Secant. 

!  1 6 2426 9T  *6o~ 

16235648  59 

16230609 
1^224576  57 

:  1  ^2  i  '3  5  49  0 

i  !%!?**  V 

5~  61I-L  54 
I  16200504  s3. 

i  16194500  52  1 

i  16188502  51  j 

I  16182510  50 

76524  49 

16170544^  4%  ! 
16164569  47 

1615S600  46 

16152637  45 

16146580  44 

16140728  4? 

1 613478^  42 

16 128847 '  41 
16122908  10 
16116980  39 

1  16111057  38 

16105140  37 

i_6o9922_8_  36 

16057423  34 

16081528  33 

16075640  32 

1 606975 7  3  ! 

06063S79  30 

Ar.  Secant.  ~M~ 


The  Places  Names. 

Cardinals  Hats 

Forleonari 

Miilo 

jGoza 

(Samatto 

tLampadoilii 

Linofla 

jPantalnria 

fKambro 

Maritimo 


Table  of  the 
'  North  j  Sail 
Latitttd\  Lonerit. 

57  m|d7  m. 

37  25h2  3] 

' 6  5C32  37 

*6  4c  33  19 

35  4120'  51 

3?  4619  39 

3  5  5^19  59 

39  2020  05 

36  53  19  35 

3  7  10/18  34 

_3  7 _ 5  ^  I^Q  02' 


Pst  it  tide  and  Longitude 
The  Places  Names. 
Medina 

P-tfl  end  of  Sicilia 

Middle  of  Sicilia 

iVrjl  end  of  Sicilia 

llfiica 

Allicur 

Fallieur 

Liftallin 

Lipari 

Volcana 


Artificial  Sines,  Tangents,  and  Secants. 


_  9-7‘s9342o 
9.789503-6 
9.7896652 
9.78982 65 
9.7899880 
9.7901493 
9.7903104, 

9-79-4715 
9.7906325 
9- 7907933 
9-7909541 

9.7911148 

9-7912754 

9-79U359 

9.7915963 

9.7917565  j 
9-79I9I6S  i 
9.79207 69  j 
.  9- 7922369 j 
9.7923968  ; 
9-7925566 1 
9-7927163  j 
9-7928760 
9-7930355 

9.7931949 

'9-7933543 
9-7935135 
9- 7936727 
9'793S3i7 

9-793990 7 
9-7941496^ 
Z.  Cosine,  i 


-!_9-M5  3'2i 

9.8964334 
9-8963  346 
9-8962358 
j  9.3961369 
:  9.596:'379 
J  9-89-9389^ 

i  9-8955398 
9.8957406 
1  9-S9564I4 
:  9.8955422 
j  9.S954429 
,|_9j3o.95J435_ 

!  9.8952440 

I  9-89 5U45 
I  9-8950450 

j  9-8949453 
i  9.8948457 

]_9_.89_4745_9_ 

!  9.8946461"  . 
I  9-945463 

1  9-8944463 

9.S943464 
9.8942463 
9.3941462 
;  9.S940461 

9.8939458 

9*8938456 

9.8937452 

9.S936448 

9.8935444_ 

Z.  4/kc'. 


__JS _ n_H 

Z.  Tangent. 

9  £9  2809V 
9-8930702 
9.8933306 
9.893  5909 
9*8938511 
9.8941 1 14' 
9-594371 5 
9-0946317 
9.89489 1  b 
9-8951519  , 
9.8954119 
9*8956719 

9-8959319 
9-8961918 
9-8964517 
9-89671 16 
9-8969714 
9-8972312 
9.8974910, 
9*8977507 
9.S980104 
9-8982700 
9-8985296 
9-8987392 
9-8990487 
9.8993082 
9-8995677 
9-8998271 
'  9-9000865 
9-9003459 
9.9006052 

Z.  Co-Tang. 

$1  D  F~ 


;  G  K  E  F  S. 
L.  Co-Tang. 

_  Wl£7 1 92^_ 
10.106929$ 
t  -  .1065594 
1 0.1064- 39 1  1 
1  -  -I0514S9 

10.1058885  j 
1 0.105 62 Sj  | 
IO.I053683  : 
10.1051082  ' 
1  o.  1 04848 1 
10.1045881  | 

u.  1040681  | 
ic.  1038082  J 
10.1035283  I 
1 0.103 28 84  ' 
10.1030:86 
10.1027688  . 
10.1025090  ; 
10.1022493  *: 
10.1019896  ; 
10.1017300  j 
10.1014704  j 
io.ioi:*!oS  I 
10.1009513 
ic.  1 006918 
|  ic.ic04.323 
10.1001729 
10.0999135  j 
10.0995541  ; 
I°.C99394_S_; 

L. Tangent.  I 

gTeTs 


r..  Sec.ua, 
^0346  7,9. 
10. 103566*5 
10.1035554 
10.1037642 
10.103863 1 
10-1039621 
iq.io4:5i  l 

lo.ioji  602 
lo- 1 042594 
10.10435  -->6 

10.1044578 
i  0.1045  572 
10.1046565 
10.1047560 
10.1048555 
1 0.1049550 
10.1050547 
10.1051543 

JVVAVV, 

10.1053539 

10-1054537 

12,1 055537 

10.1056535 

10.10^7537 

10105853s 
10. 1059539 
10.K63542 
10.1061544 
10.1062548 
10.K63552 
10.1064556 
Z.  Co-Secant. 


ou  secant.  1 
10.210658 S~|  60 
10.2104964  ~7T 

10.2103348  58 

IO.2101734  57 

10.210012  0  56 

10.2098507  55 

I  -.2096896^  54 
IO.20952S5  53 

IO.2093675  52  - 

10.20  92067  51 

IO.2090459  50 

IO.20SS852  49  . 
J _C%2°S 72 46.  48 
IC.20S5641  |  47 
10.2084037  46 

10.2082434  45  - 
10.2080832  44 
10.2079231  43 

1 0.207  76  3 1  42 

10.2076032  41 

10.2074434  40 

10.2:72837  39 

1  ■'.2071.240  38  ? 

10.2069645  37 

ic. 206805 1  36 

10.206645*7"  ~ 

10.2064865  34 

10.2063273  33  ’ 

10.2061683  32 

10.2060093  31  ■ 

10.2058504  30 

Z.  .secant.  I  M 


The  Places  Nat. 

Stromballa 

Foldemaflina 

Ifcia 

PonufTa 

Palmarolla 

Ginnute 

Gigio 

Crifta 

PlanofKi 

Li  I  bo 


North 

Latitnd 

SajT 

Longit. 

D. 

M 

D- 

M. 

39 

03 

23 

02 

38 

2C 

23 

2P 

40 

46 

li 

36 

40 

4c 

10 

32 

40 

5gi9 

59 

41 

■59!  19 

4S 

41 

58 

19 

3  9 

4i 

55 

18 

5i 

42 

°7 

18 

33 

42 

31 

18 

86 

Places  of  the  World. 

1  “ 

j  The  Places  Names. 

jOaprcra 

Gargona 

North  end  of  Corlica 
j Middle  of  Corlica 
j  South  end  of  Corlica 
tVoro 
Azanera 

North  end  of  Sardinia 
Middle  of  Sardinia 
'South  end  of  Sardinia 
Ff 


North  Safi 
Latitnd.  Longit . 

D. 

M.b. 

M. 

42 

4C  18 

2 1 

43 

20  18 

.28 

42 

55  !7 

26 

42 

°5  17 

07 

41 

20  17 

oi 

40 

5617 

l9 

41 

08  16 

22 

41 

ic  17 

2S 

‘40 

, 

c 6  r6 
56  16 

54 

37 

22  6  ^  T  A  b  L  E  o/  Natural  and 

38  DEGREES. 

M  | _N.  Sine.  V.  Co-Sine.  M.  Tangent.  AZ  Co-Tang.  N".  Secant. 

30  1  6225146  782608?"  79$43T<r  T25  7  f 7?3~  12777787" 

31  6227422  7S24271  7959 1 1 0  12564219  12780745*“ 

32  6229698  7822459  7963862  12556721  12783705 

33  6231973  7820646  7968617  12549229  12786667 

34  6234248  7818833  7973374  12541742  12789632 

35  6236522  7S17019  7978134  12534260  12792600 

36  6238796  78 1 5205  7982895^  12526784  12795570 

37  6241069  7813390  7987659  12519313  12798543 

38  6243342  7811574  7992425  12511848  12801518 

.  39  6245614  7809757  7997193  12504388  12804495 

.  40  6247885  7807940  8001963  12496933  12807475 

41  6250156  7806122  8006736  12489484  12810457 

42  6252426  7804304  8011511  1 2482040  12813442 

43  6254696  78024S5  8016288  12474602  T28T6430 

44  6256966  7S00665  8021067  12467169  12819420 

45  6259235  7798845  8025848  12459742  12822412 

46  6261503  7797024  8030632  12452320  12825407 

'  47  6263771  7795202  8035418  12444903  12828404 

48  6266038  77933^0  8040206  I2437492_  12831404 

49  6268305  7791557  8044997  12430086  12S34406 

50  6270571  7789733  S049790  12422685  12837411 

51  6272837  7787908  8054585  12415290  12840418 

52  6275102  7786083  8059382  12407900  12843428 

53  6277366  7784257  8064181  12400515  12846440 

54  6279630  778243!  S068983  123931^36  12849455 

55  6281894  7780604  8073787  12385762  128*52472 

56  6284157  7778777  8078593  12378393  12855492 

57  6286420  7776949  8083401  12371030  12858514 

58  6288682  7775120  8088212  12363672  12861539 

59  6290943  777329°  8093025  12356319  12864566 

60  6293204  7771460  8097840  12348972^  12867596 

N.  Co-Sine  M.  Sins. _ N. Co-Tang  iV Tangent. _ V.Co  Secant. 

<51  DEGREES. 


M.Co-Secam. 

[  16063879^  30 
16058008  29 

16052142  2.8 

16046281  27 

1 6040426  26 

16034577  25 

16028734  24 

16022896  23 

16017064  22 

16011237  21 

16005416  20 
15999600  19 

1$99379°  18 

15987986  17 

1 5982187  16 

15976394  15 

I597°6c6  14 

15964824  13 

1 5959047  12_ 

15953276  11 

1 59475 1 1  10 

15941751  9 

15935996  8 

15930247  7 

I59245°4  6 

15918766  5 

15913033  4 

15907306  3 

15901584  2 

1 5 895 868  1 
15S90157  Q 
AT.  Secant.  M 


North 

Safi 

The  Places  Names. 

Latitud. 

Longit. 

D. 

M. 

D. 

M. 

The  Ifiand  of  St,  Pedra 

39 

20 

16 

03 

Pallmade  folio 

3  9 

1 1 

16 

05 

Sarpentara 

39 

00 

17 

18 

Callatta 

37 

57 

16 

28 

Minorca 

39 

55 

12 

16 

Majorca. 

39 

33 

1 1 

12 

Cabrea 

39 

07 

11 

°5 

Collombratta 

39 

5° 

08 

44 

Evifla 

59 

°5 

°9 

57 

Formentara 

jL 

44 

09 

54 

The  Canary 


The  Places  Names . 

Forta  Ventura 

Lancelotte 

Allegranfla 

Grand  Canary 

Teneriff 

Gomero 

Ferro 


North  |  Safi 
Latitad.,  Longit. 

D.  M.D~  M. 


Artificial  Sines,  Tangents,  and  Secants. 


M 

|  L.  Sine. 

L.  Co-Sine. 

30 

9.7941496 

9.8935444 

31 

9-7943083 

9.8934439 

32 

9.7944670 

9.S933433 

33 

9.7946256 

9.8932426 

34 

9.7947841 

9.8931419 

3*5 

9.7949425 

9.S930412 

36 

9.7951008 

9.S929404 

37 

9.7952590 

9.8928395 

38 

9.7954171 

9-8927385 

39 

9-7955751 

9.8926375 

40 

97957330 

9.8925365 

41 

9.7958909  ; 

9.8924354 

42 

9.7960486 

9.8923342 

43 

9.7962062 

9.8922329 

44 

9.7963638 

9.8921316 

45 

9.7965212 

9.8920303 

45 

9.7966786 

9.8919289 

47 

9.7968359 

9.8918274 

4§ 

9.7969930 

-9;89J725_8_ 

49 

9-797*501 

9-8916242 

50 

9.7973071 

9-8915226 

51 

9.7974^40 

9-8914208 

52 

9.7976208 

9.8913191 

53 

9*7977775 

9-8912172 

54 

9-7979341 

9.8911153 

55 

9.7980906 

9-8910133 

56 

9- 7982470 

9.8909113 

57 

9.79S4034 

9*8908092 

53 

9*79^559<5 

9.8907071 

59 

9.7987158 

9.8906049 

60 

^.7988718 

9.8905026 

Z.  Co-Sine. 

Z.Sine. 

3it  DEGREES.' 
f  L.  Tangent.  1  z.  Co-Tam.  1 


9.9006052 

9.9008645 

9-90II237 


10.0993948  I 

10.099 1 3  55  ; 

I0.09S8763  I 


9.9013830  10.0986170  : 

9-9016422  10.09S3578  j 

9.9019013  10.0980987 

9.0021604  10.097S3 96  i 


9-9024195 

9-9026786 


10.0975805  j 
10.09732 1 4  ! 


9.9029376  10.0970624 

9-9031965  10.0968034 

9-9° 34555  100965445 

9-903  7  >44  100962856 


9-9039733 

9-9042321 


10.0960267 

100957679 


9.9044910  100955090 

9.9047497  10.0952503 


9.9050085 

9-9052672 

9-9055259 

9-9057845 

9.9060431 
9-9063017 
9.9065603 
9.905S1S8 
9.9070773 
9-9073357 
9.9075941 
9-9078525 
9-9081 109 
9- 9083692 
L.  Co-Tang. 


10.0949915 

10.094-^328 

10.0944741 

IO.0942155 

10.0939569 

I0.09369S3 

10.0934397 

10.0931 8 1 2 

10.0929227" 

10.0926643 

10.0924059 

10.0921475 

10.0918S91 

10.0916308 

L.  Tangent. 


DEGRE  E~S. 


L.  Secant. 
10.1064556 
10-1065561 
10.1066567 
10.1067574 
10.1068581 
10.1069588 
10.1070596 
10.1071605 
10.1072615 
ic. 1073625 
10.1074635 
10.1075646 
10.1076658 
10.1077671 
10.1078684 
10.1079697 
10.1080711 
10.1081726 
10.1082742 
10.10837^8“ 
10.1084774 
10.10S5792 
10.1086809 
10.1087828 
10.I088847 
10.1089867 
10.1090887 
10.1091908 
10.1092929 
10.1093951 
10.1094974 
I  L.  Co-Secant. 


L.  Co-Secant. 
10.2058504 
10.2056917 
10.2055330 
10.2053744 
10.2052159 
10.2050575 
10.2048992 
10.2047410 
10.2045829 
10.2044249 
10.2042670 
10.2041091 
10.20395 1 4 
10.2037638“ 
10.2036362 
10.2034788 
10.2033214 
10.2031641 
10.2030070 
10.2028499 
10.2026929 
10.2025360 
10.2023792 
10.2022225 
10.2020659 
10.2019094 
10.2017530 
10.2015966 
10.2014404 
10.2012842 
10.2011282 
L.  Secant. 


The  Places  Names.  Latitud.  Longit 


_ ef  the  Chief  eft  Places  of  the  World. 

J  North  I  Safi  I  I 


Palma 

Salvagas 

Dazarts 

Madera 

Port-Santo 


D.  M.D.  M. 
28  58  10  42 

30  0508  57 

32  0809  46 

32  2711  19 

33  14  10  09 


The  Weftern  Iftands. 


Abraofo 

Vafo 


The  Places  Names. 

Corvo 

Flauris 

Fiall 

Pico 

St.  George 

Tercera 

GratiolTa 

Abrajo 

Vajo 

St.  Michael 
Ff  2 


North  S  afi 

Latitud.  Longit. 

D. 

M.D. 

M. 

40 

0924 

59 

39 

3024 

55 

3B 

4922 

13 

3B 

3021 

3  7 

39 

co  2 1 

20 

39 

3  1(20 

22 

39 

302i 

1  I 

39 

5218 

53 

38 

43  18 

2? 

38 

00!  1 8 

16 

Table  of  Natural 


M-  N.  Sine. 

_ o_  6293204 

'I  6295464 

2  6297724 

3  62999«3 

4  6302242 

•  5  6304500 

6  6 30675 8 

"'7  ^3c9“i  5 

8  6311272 

9.  6313528 

10  6315784 

n  6318039 

12  6320293 

13  "  6322547 

14  6324S00 

■  14  6327053 

’  1  s  632.9305 

17  6331557 

iS-  6333808 
19.  6336059 

'2Q  6338309 

24.  6340559 

22  6342S08 

23.‘  6348057 

,2.4.  !  6347305 

25..  6349553 

2^  6351SCO 

27-  6354046  I 

2i  6356292.  : 

29,  6358537, 

.  3^_  6360782 

I  V.  Co-Sine. 


AT.  Co-Sine. 
-  7771460 
7769629 

7767797 

7765965 

7764132 
7762298 
7760464^ 
7755529 
77S6794 
775495$ 
7753121 
77512S3 
.  _7  749445 
7747606 
7745767 
7743927 
7742086 

7740244 

7738402 


39  DEGREE  S_ 
^.Tangent.  AT.  CV74z>;g  ~ 
8097840  12348972 

8102658  12341629 

8 107475  12334292 

8112300  12326961 

S117124  12319634 

8121951  12312313 

8126780  JU304997 

8131611  12297687 

8136444  12290381 

8141280  12283081 

8146118  1227 5 7S6 

Si  509 58  12268496 

L  5  5  Soi  12261 21jJ 
8160646  12253932 

8165493  12246658 

8170343  12239389 

8175195  I2232I25 

8180049  i 22 24 866 
8 1 $4905  122 17613 

8189764  12210364  i 

8194625  12203 1 21  ! 

819948S  12195883  ! 

8204354  1218S650 

8209222  121  Si  422 

8214093^  121741 99 

8218965  12166982 

8-223840  12159769 

S22S718  12152562 

8233597  12145359 

8233479.  1213S162 

8243364  12130970 

Y.Ce-Tang.  N. Tangent. 

Vo  E>  F.  G  R  F  F.  s7 


iV.  Secant. 

12870628 
12S73663 
12876700 
12879740 
;  12882782 
j  12885827 
T28S8S75' 
12S01925 

12S94977 

12S9S032 
12901090 
12904150 
12907213“ 
1291027S 
12913346 
12916416 
12919489 
12922564 
12925642 
1292S723 
12931806 
12934892 
12937980 
J 2941071 

■  12944164" 

12947260 

12950359. 

12953460 
12956564 
1 2959670 
I N. Co-Secant. 


N. Co-Secant. 

15890157 ~ 

15884452  ‘ 
:  15S7S752 
15S73058 
!  15S67369 
|  15861685 
!  15856007 
15S50334' 
15S44667 
15S39005 
1583334S 

15827697 

15822051 

15816411 

15S10776 

15805146 

15799521 

15793902 

157S8289 

157S26S0 

15777077 

15771479 

H765SS7 

15760300 

1 575471^  _ 

15749141 

15743570 

15738004 

15732443 

157268S7 
-11Z3I13  7_  _ 
N.  Secant. 


^  Tab 

le  of  ike 

North 

Safi 

The , Places  Names. 

Latitud. 

Lon  fit. 

D.  M 

0.  M. 

Homingo 

37  25 

1-  .  36 

St.  Maria 

$7  oc 

17  56 

Vejp 

42  22 

1 8  56 

Ifland  Varda 

44-  48 

22  46 

Maiden  Ifland 

46  30 

23  36 

Old  Br^zeel 

51  03 

09  56 

The  Cape  de  Vcrd  Iflands. 

I  North  I  Safi 

The  Places  Nunes.  |  Latitud  Lonoit.. 


Brava 

Fogo 

St.  ]ago-  ■ 

Maya 

Bonavifta 

Sal 

St.  Nic!>oIa 
St.  Lucia 


D.  M.D. 
14  4915- 
14  4-  14 

14  52  14 


Artificial  Sines,  Tangents,  and  Secants. 


~M  Z*  Sine. 

—  9.7988718^ 
T  9-7990278 

2  9-7991S3* 

,  '9-7993394 
4  9-7994951 

9.7996507 
6  9-_7??8c62_ 

—  9.70.99616 

8  9.8001169 

9  9.8002721 

10  9.8004272 

n  9.8005 S23 
12  9-8007372 

9.8008921 
14  9*8010468 

I<5  9.80(2015 

16  9-8013561 

17  9.8015106 

18  9.8016649. 
9.8018192 

20  9*8019735 

21  9..8021276 

22  9.8022816 

23  9.8024355 

24'  9.8025894 
25  9-8027431 

26'  9*8028968 
27  9.8030504 

23  9.8032038 

29  9-8033572 

30  9*8035105 

L.  Co-Sine.  1 


L.  Co- Sine. 

9.8905026 

9.8904003 

9*8902979 

9.8901954 

9.8900929 

9.8899903 

5^  88988  77_ 

9.8897850 

9*8896822 

9*8895794 

9.8844765 

9.8893736 

9*8892706 

9.8891675 

9.8890644 

9.8889612 

9.8888580 

9.8887547 

9.8885479 
9.8884444 
9-S88  340S 
9. 8882372 
9.8881335 
_9_1S88c_298 
9*8879260 
9*8S7822i 
9.88771S2 
9.8876142 
9.8S75102 
9.8874061 
Z.  Sine. 


_3  9 _ DE_ 

Z. 

9.9083629" 
9.9086275 
9.90SS858 
9.9C91440' 
9.9094022 
9.9096603 
J?4?£$9 1 8-5 
9.9101 766 
9*9104347 
9.0106927 
9.9109507 
9.91 12087 
9-9 1 14666 
9-9II7245 
9  9H9824 
9.9122403 
9*9124981 
9*9127559 
9*9130137 
9.9132714 

9.9135291 

9.913786S 

9.9140444 

9.9143020 

_9.9I45_c.96 

9*9148171 
9-9 150747 

9.9M3322 

9*9155896 

9*9158471 

9-9i6ic45 
_Z.  Co-Tar.g, 
$0  ~  D  E 


G_R  E  E  S. 

L.  Co-Tang. 

10.0916308 

10.0913725 

10. 0911 142. 

•10.0908560 

10.0905978 

10.0903397 

10.0900815 
10.0898234 
10.0895653 
10.0893073 
10.0890493 
1 0.08879 1 3 
10.0885334 
10.0882755  ' 
IO.0S80176 
10.0877597 
10.0875019 
10.0872441 
10.0869863 
I0.0S67286 
10.0864709 
IO.0S62132 
10,0859556 
10.0856980 
.  l°- -854404 
10.0851829 
10.0849253 

10.0846678 
10.0844104 
10.0S41529 
10.0S3S955 
I  Z.  Tangent. 

G  R  F  E  S. 


j  L.  Secant.  I 
_1 0.1 094974  I 
ic. 1095997  : 
10. 1097021 
10.1098046 
10.1099071 
10. 1 100097 
IQ.  1  IQl  12  j 
lo. I 102I5C 

10.[I0317S 
10.1  104206 
1  ?.l  I05235 

10.1  106264 

J._°:IIC7.1?4_ 

10.H0S325 
10.1109356 
10.IH038S 
ic.L  [  11420 

10.1112453 

10.1  1 1 3  4_S  7_ 
10.1114521 
10.1 115556 
10.1116592 
io.li  17627  ! 
10.1118665 
lo.i  1 19702 
10. 1 1 20740 
10. 1 121779 

10. 1 12281 8 
L0.1123S58 
10. 1 124S98 
io*t  125939 
Z.  Co-Secant. 


Z.  Co-Secant. 

10.201 12S2  60 
10.2009722  59 

10.2008164  58 

io.  2006606.  57 
10.2005049.  56 
10.2003403  55 

10.2001938  54 

10.2003:384  53 

10.1998831  52 

10.1997279  51 

ic. 1995728  50 

10.1994177  49 

ic. 1902628  48 

10.1991079  :"47”" 
10.1989532  «  46 
10.1987985  :  45 
ic. 1986439  ;  44 
10.1984894  .  43. 
10.1983351  ■>  42  - 
10.1981808  41  . 

IO.I98o265  ;  40  • 
IO.I978724  j  39.  . 
10.1977184. 
10.1975645  37. 

104974106  36  . 

10.1972569  35 

ic. 1971032  34 

10.1960406  33 

10.1967962  32 

io.  1 96642 8  31 

10.1964895  30 

Z.  Secant .  M 


of  the  Chicfefi  Places  of  the  World. 


North 

*/? 

The  Places  Names. 

Latitud. 

Lon  ft. 

D. 

M. 

D. 

M 

St.  Vincent  - 

16 

55 

16 

32 

St.  Antonio 

1 7 

CJ 

1  6 

56 

Cape  Blanco  . 

20 . 

30 

0.) 

26 

Cape  Boyador 

26 

55 

02 

5  2 

1 1 

Marquepana 

27 

22 

2 

Cape  Denao 

28 

5- 

01 

46 

Cape  Gillam 

29 

50 

01 

29 

Cape  de  Ger 

30 

30  b  r 

25 

Cape  Cantin 

3  2 

27 

0 1 

06 

Xangeir,  Eafi  Lovftude. 

15_ 

36 

01 

49 

The  Sea-Coafi  of  I  I'd  and  I  fluid. 


Thc{  Places  Names. 

'■  lagcNals 
Merchant  Foreland 
Horn 
Silly 

j  Bargafar  Point 
(Long  Nats 
j  Grim  la 


I  North 
\  Latitud. 

1  Safi 
Lon  ft. 

lb.  m. 

O.  M. 

;6i  32 

02  5 : 

:6s  52 

1  I  42 

I63  42 

IO  1C 

64  5^- 

-9  5- 

;65  2  7 

07  CI 

;66  26 

07  36 

'66  42(09  2c 

z 

A  T 

A  B  L 

e  of  Natural  and 

|  39  DEGREES.  - 1 

M 

AT.  Sine. 

AT.  Co-Sine. 

V.  Tangent. 

T.  Co-Tang. 

,  AT.  Secant. 

\N.Co-Secant 

_3_o_ 

6360782 

7716246 

8243  3  6_4_ 

12130970 

12959670  !  15721337 

30 

31 

6363026 

77U395 

824825 l 

[2123783 

12962779 

I57f 5792 

29 

32 

6365270 

7712544 

8253140 

12116601 

12965890 

15710252 

28 

33 

6367513 

7710692 

8258030 

12109424 

12969004 

15704717 

27 

•  34 

6369756 

7708839 

S262925 

12102252 

12972121 

15699188 

26 

35 

6371998 

7706986 

8267821 

12095085 

12975240 

15693664 

25 

36 

6374240 

7705 1 32_ 

8272719 

12087923 

12978362 

15688145 

24 

37 

6376^81 

7703278 

8277620 

12080767 

12981487 

1 5682637" 

23 

3« 

6378721 

7701423 

S2S2523 

12073615 

12984614 

15677123 

22 

39 

6380961 

7699567 

82S7429 

12066468 

12987744 

15671619 

21 

40 

6383201 

7697710 

8292337 

12059327 

12990876 

15666121 

20 

41 

6385440 

7695853 

8297247 

12052190 

12994011 

15660628 

19 

42 

6387678 

7693995 

S302160 

^1204505  s_ 

12997148 

15655141 

18 

43 

^389916 

7692137 

8307075 

12037931 

13000288 

15649658 

17 

44 

6392153 

7690278 

831 1992 

12030810 

1 3003431 

15644181 

16 

45 

6394390 

7688418 

8316912 

12023693 

13006576 

15638708 

15 

46 

6396626 

7686558 

8321834 

12016581 

13009724 

15633241 

14 

.47 

6398862 

7684697 

8326759 

12009475 

13012875 

15627779 

13 

48 

6401097 

7682S35 

8331686 

12002373 

13016028 

15622322 

12 

49 

6403332 

7680973 

8336615 

TT9952t6~ 

13019184 

15616870^ 

11 

50 

6405566 

7679110 

8341547 

11988184 

13022343 

15611424 

IO 

51 

6407799 

7677246 

8346481 

II981097 

13025504 

15605982 

9 

52 

6410032 

7675382 

8351418 

11 97401 5 

13028668 

15600546 

8 

53 

6412264 

7673517 

8356357 

H966938 

13031834 

15595H5 

7 

54 

6414496 

767165 I 

8361298 

11959866 

13035003 

i55_8£689_ 

6 

55 

6416727 

7669785 

8366242 

11952799 

13038175 

15584267 

5 

56 

6418958 

7667918 

837I 188 

11945736 

13041349 

15578851 

4 

57 

6421188 

7666051 

8376136 

11938679 

13044526 

15573441 

3 

58 

6423418 

7664183 

8381087  ' 

I 1931626 

13047706 

15568035 

2 

59 

6425647 

7662314 

8386040 

11924579 

13050888 

15562634 

1 

60 

6427876 

7660444  1 

S3909 96_ 

11917536 

13054073 

15557238 

0 

V.  Co-Sine.  1 

iV.  Sine.  1 

:V.  Co-Tang. 

N.  Tangent. 

N.Co-Secant. 

AT.  Secant. 

M 

50  “  D  E 

GHEES. 

Table  of  the  Latitude  and  Longitude 


The  Places  Names. 

Marza 
jRage  Point 
[Fair  Foreland 
Snow  Hill 
[Rook  Point 
|Weft  main  Ifles 
Gammat  Ides 
(Grimes  Hole 


North 

S' aft 

Latitud 

Lowrit. 

dT m. 

D.  M. 

67  08 

09  42 

66  4c 

12  00 

65  4c 

!4  S3 

65  1 1 

14  50 

64  00 

14  00 

6  3  17 

12  53 

63  48 

15  c6 

'63  23 

15  46 

The  Co  aft  of  the  North-Weft 
Dift  every. 


The  Places  Names. 


North 

Safi 

Latitud 

Longit. 

D. 

M. 

D. 

M. 

59 

00 

41 

So 

79 

10 

79 

SO 

60 

20 

62 

50 

S1 

02 

48 

44 

Artificial  Sines,  Tangents,  ar, 

3  9  degrees. 

M 

L .  Sine. 

L.  Co-Sine. 

L.  Tangent. 

L.  Co-Tang. 

30 

9.8035105 

9.8874061 

9. 9161045 

10.0838955 

31 

9.8036637 

9*8873019 

9.9193618 

10.0836382 

32 

9.8038168 

9.8871977 

9  9166192 

10.0833808 

33 

9.8039699 

9.S870934 

9.9168765 

10.0831235 

34 

9.8041228 

9.8869890 

9.9171338 

IO.082S662 

35 

9.8042757 

9.8868846 

9.9173911 

10.0826089 

36 

9.8044284 

9.8867801 

9.9176483 

IO.0S23517 

37 

9.8045811 

9-8866756 

9.9I79055 

10.0820945 

38 

9.8047336 

9.8865710 

9.9181627 

IO.0818373 

39 

9.8048861 

9-8864663 

9.9184198 

10.0815802 

40 

9.8050385 

9-8863616 

9.9186769 

IO.081323I 

41 

9.8051908 

9.8S6256S 

9.9189340 

10.0810660 

42. 

9.8053430 

9-88615 19 

9.919191 1 

10.0808089 

43 

9.8054951 

9.8860470 

9-9194+81 

10.08055 19" 

44  !  9.8056472' 

9-8859420 

9.919.7051 

10.0802949 

45 

9.8057991 

9.8858370 

9-9199621 

10.0800379 

46 

9.80595  IO 

9- 8857319 

9.9202191 

10.0797809 

47 

9.8061027 

9.8856267 

9.9204760 

10.0795240 

48 

9.8062544 

9.885  215 

9-92073 29_ 

10-0792671 

49 

9.8064060 

9-^854162 

9.9209898 

10.0790102 

50 

9.8065575 

9.8853109 

9.92124  66 

10.0787534 

51 

9.8067089 

9.8852055 

9.^15034 

10.0784966 

52 

9.806S602 

9.8851000 

9* 5217602 

10.0782398 

53 

9.8070114 

9.884994^ 

9.9 220170 

10.0779830 

54  : 

9.8071626 

9.8848889 

9^9222737 

10.0777263 

55 

9.8073136 

9.S847S32 

9.9225304" 

10.0774696 

56 

9.8074646 

9*8846775 

9.9227871 

IO.0772129 

57 

9.8076154 

9.8845717 

9.9230437 

10.0769563 

58 

9.8077662 

9*8844659 

9.9233004 

10.0766996 

59 

9.8079169 

9-8843599 

9.923557° 

10.0764430 

60 

9.8080675 

9.8842540 

9.923_8i_35_ 

10.0761 865 

L.  Co-Sine.  I 

Z.  Sine. 

L.  Co-Tang. 

L.  Tangent. 

!  Secants. 


L.  Secant. 
IQ-112  5939 
io»i  126981" 
10.1128023 
10.11290 66 
10. 1 1 301 10 
10.1131154 

10-1132199 

10.1133244 

10.1134290 

10.1135337 

10.1136384 
!0. 1  137432 
IQ.  113848 ! 
IO. 1 139530 
IO.  1 140580 

IO.  I  141630 
10.1142681 
io.II43733 

10  144781 

10.1145838 

10,1 146891 

10.1147945 

10.1149000 

10.1150055 

io-H5_nii_ 

10.1 152168 

10. 1 153225 

10.1154283 

10. 1 155341 

10.1156401 

10.1157460 

L.  Co-Secant. 


L.  Co-Secant. 
10.1964895 
10.1963^63' 
10.1961832 
10.1960301 
10.1958772 
10.1957243 
10.1955716 
10.1954189 
10.1952664 
10.1951139 
10.1949615 
10.1948092 
10.1946570 


10.1945049 
10.1943528 
10.1942008 
10.1940490 
10.1938973 
10.1937456 
10.1935940 
10.1934425 
10.1932911 
10.1931398 
10. 1529886 
10.1928374 
10.19268647 
10.1925354 
10.1923846 
10.1922338 
10.1920831 
10.1919325 
L.  Secant. 


So  D  E  G  R  E  E  S. 


[  of  the  Chief  eft  Places  of  the  World.  I 

The  Sea-Coaft  of  New-found-Lan  J  , 

The  Places  Names . 

North 

Latitud. 

Safi 
Lor  git. 

The  Places  Names. 

Cape  Honblanto 

Bell- Ifle 

Cape  Bonavifta. 

Trinity  Bay 

Bacalao 

Confumption  Ray 

North 

Latitud. 

Saft 

Longit. 

Cape  St.  Francis 

Cape  Defpair 

Cape  de  Raca 

Bay  Bulls 

St  JohnV  Harbour 
Plazcntia  Bay 

Cape  St.  Larinfo/ 

I  (land  S/.Paly 

Cape  Raya 

Cape  Deganica 

D.  M. 
48  01 

47  36 

46  27 

47  28 

47  47 
47  32 

47  10 

47  36 

48  o5 

54  01 

D.  M. 
47  ^7 

4  6  03 

46  30 

47  11 

47  21 

47  41 
+  8  59 
50  1 8 

52  491 

53  21  : 

D.  M. 
52  11 

)  I  C2 

49  19 

+o  54 

46  4c 
1+8  21 

D.  M. 

,o  14 

48  44 

47  42 

49  °4 

+6  55 

47  49 

M  Ar.  Sine. 
o  6127S76 

1  6430104 

2  <5432332 

3  <54345^9 

4  64367S5 

<5  <543901 1 

6  6441236 

~Y  644345 1 

5  64456S5 

9  5447909 

10  6450132 

11  6452355 

12  6454577 

13  6456798 

14  6459019 

15  6461240  I 

1 6  6463460 

17  6465679 

18  6467898 

19  6470116 

20  6472334 

21  6474551 

22  6476767 

23  6478983 

24  6481199 

25  6483414 

26  6485628 

27  6487842 

23  6490055 

29  6492268 

30  6494480 
.V.  Co-Sine 


v.  Co-Sine :• 
7660 444_ 
765857.4 
7656703 
7654832 
7652960 
7651087 

7649214 

7547340 

7645465 

7643590 

7641714 

7639837 

7637960 

'7636082' 

7634204 

7632325 

7530445 

7628564 

7626683- 

7624801 

7622919 

7621036 

7619152 

7617268 

7615383 

7613497 
76  [  1 6 1 1 

7609724 

7607837 
7605949 
7604060  | 
A T~Sine,  I 


b  l  e  of  Natural 

and 

->  DEGREES. 

AT.  Tangent.  .V.  Co-Tang., 

AC  Secant. 

8390995  •  1(917536  i 

13054073 

^395954  i  11910498  j 

13057261 

S400915  1  11903465  j 

1306045  L 

8405878  j  11896437 

13063644 

8410344  i  1 1889414 

1 3065839 

8415812  ;  1 (882395 

13070037 

8420782  !  11875382 

13073238 

8425755  II868373  i 

13076442 

8430730  11861369  I 

1 3079649 

8435708  11854370 

13082858 

8440688  11847376 

1 3 0S6070 

8445670  \  1840387 

130S92S4 

8450655  II  S3  3402 

13092501 

8455643  11820422 

I ',095721 

i  8450633  11819447 

13098943 

!  8465625  11812477 

1 3102168 

8470620  11805512  ' 

13(05396 

8475617  11798551  ; 

1 3108626 

S480617  11791598  1 

1 8 £11859^ 

8485619  11784644 

13115095 

8490621.  11777698  ! 

13118334 

8495631  11770756  * 

13121575 

8500640  11763820 

13124819 

S505652  11756888  ! 

13128066 

j  8510667  11749960 

1 3131316 

i  85156S4  11743038 

13134568 

i  8520704  11736120 

13137823 

j  S5257 26  11729207 

13141081 

8530750  !  11722298 

13144341 

i  8535777  j  11715395 

13147604 

8540807  ;  1170S496 

13150870 

N. Co-Tang  ,  V.  Tangent. 

N'.Co  Secant. 

JLi55723S_; 

15551S4S 

15546462 

15541081 

15535706 

15530335  ' 

t 5524970 J 

15519609 

1 55 14254 

1550S904 

15503558 

1549821S 

I54£2SS2_ 

15487552“ 

154S2226 

15476906 

15471590 

15466280 

15460974^ 

15455673 
15450378 
154450S7 
15439801 
1 5434520 

15429244 

15423973 

15418706 

15413445 

15408189 

15402937 

15397690 

AT.  Secant. 


The  Places  Names .  j 

New-Eng.  Cape  S.  Charles- 
Cape,  Britain  ! 

Cape  Salila  1 

ICape.Cod  | 

j  B  oft  on  j 

jPlyinouth  I 

jNantiickct  ■ 

■Mattins  Tinvard  j 


T able  of  the  Latitude  and  Longitude 
I  North  j  Saji  I  j 


Latitnd\  Loir  it. 

d.  mIdTIvT 


1  he  Sca~CoaJls  on  the  main  Continent  in 
America  ,  or  Wcft-India. 


The  Places  Names, 


North  Safi 
Sat  it  ltd.  Longit. 


j  Elizabeth  I  (land  41 

j  Bloik  Ifland  40 

iLong  Ifland  40 

jCape  Ma^r  39 

; Virginia.  -  Cape  Charles  37 
ICape  Henry _ 37 


r**-- '  •  'y—  •  ,  ipm 

OnificuU  Sines,  Tangents,  ami  Secants. 


H  E  G  K  h  h  b. 


o  j  9.8080675 

1  9  S0S2180 

2  9.80S36S4 

3  9.8085188 

4  9.8086690 

5  9.8088192 
_ 6_  9.80S9692 

7  9-09TT92 

8  9.8092691 

9  9.8094189 

10  9.8095686 

11  9.8097182 

12  9.S09867S 

13  9.8100172 

14  9.8101656 

15  9^103 1 59 

16  9.8104650 

17  9.8106141 

18  9.8107631 

19  9*8109121 

20  9.8110609 

21  9.S112C96 

22  9*8113583 

23  9*8115069 

24  9.81165.54 

25  9*8118038 

26  9.8119521 

27  9*8121003 

28  9.S122484 

29  9*8123965 

30  9*8125444 
_ S'  C o-Sine . 


,!  _9- 8842  5  40 
j  9*8841479 

!  9*8840418 

j  9*8839357 
9*^838294 
9*8837232 
j  9*8836168 
9*8835104' 
9.8834039 
9*8832974 
9.8831908 
9.8830841 

_91S8297ti_ 

9.8828706 
9.8827638 
9*8826568 
9.8S25499 
9.8824428 
.  9*8823 3 5 7_ 

9.8822285" 

9  8821213 
9*8820140 
9*8819067 
9*8817992 
9.8816918 
9.881 5842 
9.S814766 
9.8813689 
9.8812612 
9.S811534 
-  9*83lo45^_ 
L.  Sine.  I 


I  L.  Tangent, 

I  9:92  38 ijT 

9*921-3701 
9-92432 65 
9-924^831 
9*9248396 
9-9250960 
9-9253524 
9*9256088 
9*9258652 
9*926i2i  5 
9-9263778 
9-9265341 
9-9268904 

9*9271466 

9*9274028 

9*9276599 

9*9279152 

9-92817(3  J 

9-9284274^ 

9-9286835 

9*9289396 

9-9291956  j 

9-9294516 

9.9297076 

9*9299636 

9*9302195 

9*9304755 

9-9307314 

9*9309872 

9*9312431 

!  9*9314989 
j_L.  Co-Tang. 


L'  So-T.lng.  f 

1 0^076 1 S65 

0701  lo*  07 5 9299" 

>fs  io.o7,67J+  ! 

■>®3i  10.0754169  ; 

8396  10.0751604  j 

0960  10.0749040  j 

3V24  10.0745476  | 

6oS8  10.0743912“! 
8652  10.0741348 

r'21?,  1-073S785 

377<>  100736222 

6341  100733659 

^9p4_  10.07 31096 
1466  10.0728534 

402S  10.0725972 

6599  10.0723410 

9152  10.0720848 

1713  10.0718287 

4274_  10.0715726 
6S35  10.071 3165 

9396  10.0710604 

1956  I0.070S044 

4516  10.0705484 

7076  10.0702924 

9636  10.0700364 

'2195  10.069780^” 

'+755  10.0695245 

7314  10.0692686 

9872  10.069012s 

2451  1 0.06S75 69  j 

498 £_ J  io.o63sc u_ • 
Tang.  '_L.Tangent~\ 

D  F.  G  R  E  E  ST“*“ 


iL.  Secant. 
10. 1 157460 
io- 1 I 58521” 
1 0.1 159582 
1 0.1 160643 
10. 1 161706 
10.1 162768 
10. 1 163832 
10.1164896 
io.  1 1 65961 
1 0.1 167026 
10. 1 168092 

TO. I (69159 

I  o.  1 170226 
10.1  17129  J. 
IO.  I  172362 
IC.U73432 
I O- 1 1 7450  r 
10,1 1 75572 
10.1176643 

i°.ii777Tr 

io.i  (78787 

10.1179860 
10. U80933 
10.1182008 
1  °*r  1 S30S2 
io.i  184158” 
10. 11 85234 
10-1 1  S63  [  I 
10.1187388 
10.1 18S466 
10.11 89545 
L.  Co-Secant.y 


Io.j9,932i_l  60 
10.1917820  59' 

10.1016316  58 

10.1914812  57 

10.1913310  56 

10.191 1  bo8  55 
10.191^0308^  54 
I0.19C880S  , 

IO.I907309  5  -2  ! 

IO.I9058U  5I 
I  c.  1904.3 1 4  50 

10.1902818  49 

10^1901322  48 
10.1 899828’'*  “4^"' 
10.1898334  j  45 
10.1896841  45 

10.1895350  44 
10.1893859  j  43 
10.1892369^:  42 
10.1890S79  41" 

10.1889391  40 

10.18S7904  39 

10.1885417  38 

10.1884931  37  : 

10.1SS3446  36 

10.1881962  35 

10,1880479  34 

10.1878997  33 

10.1877516  32 

10.1876035  31 

_I0. 1874556  30 


The  Places  Names. 

Cape  Hatcrafs 
Cape  Fara 
Cape  de  Catocfia 
Cape  de  Camaron 
Capede  Gratias 
Cattergaine 
Bay  Tonto 
Cape  St.  Roman 
Cape  Dacodara 
Cape  1  rag,  or  3  Points 


_ of  thefiChiefcfi 

North  Safi 
Latitud  Longit. 

D.  M  d7~M. 

3?  49^5  46 

34  0669  56 

21  23  So  37 

16  05 76  19 

I  5  :>  1  “O  56 

IO  24  6  y  c6 
12.  ic  62  36 

U  5560  36 

II  08  56  3S 

-11  1-7  sr<>  41 


Places  of  the  World. 


The  Places  Names. 


Cape  Brama 
Cape  Dasbaftas 
Suramo 


North  I  Safi 
Latitud .j  Longit, 

dT  m.  d7~m; 

°9  2 1I54  16 

o3  2053  11 

p6  °9  5°  5<S 

°5  5bi49  5Z 


The  Weft-India  Jjlands. 

Oefonfleaca  Ifland  12  23'43  -q1 

La  Bunnuda  32  2  \  6  r 

^chama  27  d’,  of. 

Gg  '  * 


Table  of  Natural 


,  M  N.  Sine. 

30  6494480 

31  6496692 

•  32  6498903 

33  6501114 

'  34  6503324 

3*5  6505533 

36  6507742 

■  37  6509950 

•  3«  6512158 

39.  6514366 

440  6516572 

!.  41  6518778 

•;  42  6520984 

:P4 T  6523189 
'  44  6525394 
I-  45  6527598. 

1:46  652980I 

:  47  6532004 
j  48  6534206 

49  6536408 

50:  6538609 
.51  6540810 

52  6543010 

53  6545209 

54  6_5474c8_ 

;  5-5  6549606. 

5 6-  6551804 
57.  6554001 . 
1,58  6556198 
;;  59  6558394 

•60  6560590 

T"7  V.  Co-5i«e. 


j/tf.  Co- Sine. 
”7604060 
7602170 
7600280 
7598389 
7596498 
7594606 

75927 1 3_ 

7590820 

7588926 

7587031 
7585136 
7583240 
.  758lH3_ 

j  7579446 

7577548 

•  7575650 
7-573751 
7571851 

__756_£950 

7568049 

7566147 

7564245 
7562342 
7560439 
.  7558535 

•  7556630 
7554724 
7552818 
7550911 
7549004 
7547096 

:.i .  ;V.  Sine. 


40  D  E 
N.  Tangent.  , 
8540S07. 

^54?839 
8550873 
8555910 
8560950 
8565992 
8571037 
S5760S4 
8581133 
8  5  86 1 S5 
8591240 
8596297 
J50i357_ 
86:6419 
8611484 

8616551 

8621621 

8626693 

8631768 

8636846 

8641926 

8647009 

8652094 

8657181 

8662271 

8667364 

8672460 

S677558 

8682659 

S687762 

86p2868_ 

iSfCo-Tan^. 

*49  PIT 


G  R  E  E  S. 

N~.  CO'Tiing 
11708496 
11701601 
11694712 
11687827 
1  11680947 
1 167407 1 
1 1667200 
1 1660334 

U653472 

1 1646615 

11639763 

11632916 

1 162607^ 

11619234 

11612400 

11605571 

11598747 

11591927 
115851  u_ 
11578301 
U571495 
11564693 
I  1557S9<5 

II55U04 
11544316 
'  .115  37532 
11530754. 
11523979 

11517210 

l 1510445 

JLI503684 

N.  Tqr&eni.  1 

“gITe  e  s. 


N.  .Secant,  N.Co-Secant. 

_ijI50870  !  15397690 

I3W9-  1539244  9 

13157410  15387212 

13160684  15381980 

13163961  15376752. 

13167241  I537l53° 

13 1705 2 3  15366312 


lllgmgl 

1BEB 

mm 

r e  Places  Names. 


iMeVis 

Sigyatro  , 

Guatro 

Guamina 

T-iango 

Guanahimo  . 

Mayagnana 

Gaycofs 

Amiana 

Inagua 


’  Table  of  the  Latitude  and  'Longitude 
~  ~~Nertb  Weft 

Latitud.  Lomjt.  ,  The  Places  Names . 

dT~m  .  ■ 

20  2701-0-3  Yamr.iira 

26  1 8  68  45  ■  '  Soamia 

25  4768  00  Javaqua 

25  1567  53  Yamia 

14  3366  30 :  5r.  John 

23  5066  39  Santa  Cruce 

23  0566  51  Anguilla 

22  0564  31  St.  Martin 

21  4c  64  3F  Sr.  Bartholomew- , 

'21  1967  03  garhada  _ 


North  Weft 
Latitud .  Longit. 

D.  M.D.  M. 

22  3  2|6o  49 

24  2o  08  50 

25  -  10  ~i  30 

24  2270  10 

l8  3o|60  42  ; 

17  4259  ; 

18  48  57  oc 

18 •  35  56  47 
1 8  1556  33 

17-18  55  39  ■ 


M  L.Sin;^ _ 

30  9.812544^ 

31  9.8126923 

32  9.8128401 

33  9.S129878 

34  9.8131354 

35  9-8132829 

36  9 -ilMHi 

37  9-8I35777 

38  9-8137250 

39  9.8138721 

40  9.8140192 

41  9.8141662 

42  9.8143131 

43  9.8144600 

44  9.8146067 

45  9-8147534 

46  9.8148999 

47  i  9-8150464 

48  j  9.8151928 

49  9-8lT3  39I 

50  9.8154854 

51  9.8156315 

52  9.8157776 

53  9.8159235 

54  9.8160694 

55  9-8102152 

56  9.8163609 

57  9.8165066 

58  9.8166521 

59  9-8167975 

60  8169429 

L.  Co-Sine. 


Artipciai ; 

I  L.  Co- Sine. 
9.8810455 
9.880937 6 
9.SS0S296 
9.8807215 
9.8806134 
9.8805052 

9.8803970 
9.8802887 
9.8801803 
!  9.8800719 
9.8799634 
9.8798548 
9.8797462 

9-S796375 

9-8795287 

0.8794199 

9.8793H0 

9.8792021 

9.8790930^ 

9.8789840" 

9.8788748 

9.87S7656 

9.8786563 

9.8785470 

9.8784376 

9.8783281 

9.8782186 

9.S7S1090 

9.8779994 

9.877889 6 
9-3777799 
L.  Sine. 


9-93 1 4989 

9-93I7t47 

9.9320105 

9.9322662 

9-93252 20 

9-9  327777 
9-933Q334 
9.9332890 
9-9335446 
9-9338003 
9-9340559 
9-9343H4 


DEGREE  S. 

Z.  evr^za. 
4989  10.0635011 

7547  10.0682453  ' 

3105 .  10.0679895 
2662  10.0677338 

5220  10.0574780 

7777  10.0672223 

3334  10.0669666 

2890  10.06671-10 

5446  10.0654554 
S003  10.0661997 

3559  10.0650441 

3114  10.0656886 


9-93-45673^  10.0654330 

9.9348225  ic.0651775 


9-935078o 

9-9353335 


10.0649220  I 
1 0.064666 5 


9.9355889  10I0644111 

9-9358444  10.0641556 


9-9360998 

9-93^3552 

9.9366105 

9-9368659 

9-937!2i2 

9-9373765 

9-9376318 

9.9378871 

9-9381423 

9.9383975 

9.9386527 
9.9389079 
9-9391631 
I  L.  Co-Tang. 


10.06 39002 
10.063644S 
10.0633S95 
10.0631341 
10.0628788 
10.0626235 
10.0623682 
10.0621 F29 
10.061  8577 
10.0616025 
10.0613473 
10.0610921 
10.0608369 
L.Tanreni. 


1  °.l  189545 
1  cv  1 190624 
IC.1 191704 

10. 1 192785 

10. 1 193866 

10.1194948 . 
10. 1 196030 ■ 
10.1197113 
10. 1 198197 
10.1199281 
10.1200366 
10.1201452 
10.1202538 

10. 1203625 

10.120471 3 

io.i205Ror 

10.1206890 

10.1207979 

10.1209070 

10.1210160 

10.1211252 

10.1212344 

10.1215437 

10.1214530 

10.121,5624 

10.1216719 

10.1217S14 

10.1218910 

10.1220006 

10.1221 104  ! 

10.1222201 

L.  C o-Sec, int. 


DEGREES. 


The  Places  Names . 


.ntego 

taflijada 

larigallatita 

>ominica 

lattalina 

r.  Lucia 

arbadus 

sobago 

oint  Degallaia 
iranada 


of  the  Chief  eft  Places  of  the  World. 

North  IVeft  North 

Latitud.  Longit.  The  Places  Names.  •  Latitud. 

D.  M.  D.  M.  D.  M 

16  3254  52  St.  Vincent  12  50 

16  0054  36  Guardadupa  16  00 

15  4155  26  (Vlonfcrrat  16  20 

15  0055  05  Maves  17  00 

14  2054  44  Sf.Chriftophers  17  30 

13  3054  43  (Hand  Devas  15;  57 

13  1052  5S  Ifland  Blanco  12  :o 

11  1253  c6  Margiita  11  2S 

10  45j  53  31  Turtuga  11  30 

12  10)5:4  3-2.  Ifland  Dcrickilla  12  19 


2  ^  6  A  Tabled/  Natural  and 


41  D  E 

GREE 

S. 

' 

M 

N.  Sine. 

M.  Co- Sine. 

V.  Tangent. 

tV.  CO'T.irg 

Ar .  Secant. 

N'.Co-Secant. 

— 

0 

6560590 

7547096 

8692868 

II5C36S4 

13250130 

15242531 

60 

I 

6562785 

7545187 

8697976 

l I 49692S 

13253482 

15257433 

59 

2 

65 649 So 

7543278 

S7030S7 

11450176 

13256837 

15232339 

58 

3- 

6567174 

7541361 

5 70S 2 00 

IU83429 

13260194 

15227250 

57 

4 

6569367 

7539457 

8713316 

1 1 4766 ‘>7 

13263554 

15222166 

56 

■  5 

6571560 

75375+6 

h7 1 8435 

II469949 

1326691 8 

15217087 

55 

:  6 

6573752 

7535634_ 

8723556 

II463215 

13270284 

1 5212012 

54 

;  7 

6575944 

7533721 

S72S6S0 

U456486 

13273653 

15206942 

53 

:  8 

657*135 

7531 80S 

8733806 

II449762 

13277025 

15201876 

52 

:  9 

6580326 

7529894 

8738935 

11443041 

132S0399 

I5196S15 

51 

10 

6582516 

7527980 

874+067 

I 1436326 

13283776 

15191759 

5o 

11 

6584706 

7526065 

8 7492 01 

I 1429615 

132S7156 

15186708 

49 

12 

6586895 

7524149 

8754338 

I I42290S 

13290559 

15181661 

48 

x3 

6589083 

7522233 

8759478 

1141620 6 

13293925 

15176619 

47 

14 

6591271 

7520316 

8764620 

11409508 

13297314 

15171581 

46 

15 

6593458 

7518398 

8769765 

11402815 

13300706 

15166548 

45 

16 

6595645 

75 16480 

8774912 

11396126 

13504100 

15161520 

4+ 

17 

6597S31 

75i+s6i 

8780062 

11389441 

13307497 

15156496 

43 

18 

6600017 

7^12641 

878521$ 

II 382761 

_i33io89_7_ 

I5I5H77 

42 

19 

6602202 

7510721 

8790370 

11376085 

13314300 

15146462 

41 

.  20 

6604386 

7508800 

8795528 

11369414 

13317706 

15141452 

40 

21 

6606570 

:  7506S79 

8800689 

11362747 

13321115 

15136447 

39 

22 

6608753 

1  7504957 

8805852 

II3560S5 

13324527 

I5I3H46 

38 

23 

6610936 

:  7503034 

8811018 

11349427 

13327942 

15126450 

37 

24 

6613118 

7501 1  ii__ 

8816186 

11342773 

J_333_I359_ 

.15.12  H5  9_ 

36 

25 

6615300 

7499187 

SS21357 

11336124 

13334779 

15116472 

35 

26 

6617481 

7497262 

8S26531 

11329479 

13338202 

1 5 1 1 1489 

34 

27 

6619662 

7495337 

8831707 

11322839 

13341628 

15106511 

33 

28 

6621842 

;  749341 1 

S836886 

1 1316203 

13345057 

15101538 

32 

29 

6624022 

7491484 

8842068  I 

1130957! 

13348489 

15096569 

31 

30 

6626201 

1  7489557 

8847253 

I I 302944 

13351924 

15091605 

30 

N.  Co- Sine. 

Ar.  Sine. 

1 

M.C  e-Tang: 

N.  Tangent. 

: 

N.Co-Secant. 

i  AA  Secant. 

M 

48  DEGREES. 


7Tita  Plac.es  Names, 

Boca 

Ifland  Deavos 
Bonoga 
Quifla 
Moagos 

£<?/?  c/  HlfpanioIa 
Middle  of  HifpanioJa 
end  of  Hifpaniola 
1  Eafl  end  of  Jamaica 
Jamaica  Harbour 


Table  of  the  Latitude  and  Longitude 
North  £  afl 

Latitud.  Longit.  The  Places  Names. 

P~~M  O.  M. 

12  1958  53  Weft  end  of  Jamaica 

J  2  2949  22  The  Eafl  end  of  Cuba 

12  3260  54  Caimanis 

1.2  2 >60  39  Grand  Caiman 

12  2061  5  s  Santavilla 

1.8  4-762  28  Molquito- 

18  3064.  58  Guanabo 

18  2568  26  Guanabimo 

1.8  0071  58  Cozumal 

1.8  17:72  <7  jLafalleeranas 


North 

Latitud. 

Safi 

Longit. 

D. 

M. 

D. 

M. 

18 

38 

~4 

57 

22 

CO 

75 

56 

*9 

41 

77 

4i 

19 

21 

78 

45 

17 

28 

77 

5° 

1  + 

5° 

-6 

04 

j  6 

33 

8r 

19 

16 

l°( 

83 

04 

19 

2ij 

i»4 

56 

22 

coi 

,87 

-Si 

Artificial  Sines,  Tangents.,  and  Secants. 


~M  ;  L.  Sine, 
o  9.8169429 
7"  9.8170882 

2  9-817233+ 

3  9-8I7378S 

■  4  9-8175235 

7  9.817668$ 

6  9.8178133 

7  9-8I7958I 

8  9.8181028  I 

9  9.8182474 

10  9-8183919 

n  9. 8185364 

12  9.8186S07 

13  9.8188250" 

14  9.8189692 

1$  9-8191133 

16  9-8192573 

17  9.8194012 

18  9-8195450 

19  9.8196888 

20  9.8198325 

21  9*81997^1 

22  9.8201196 

23  9.8202630 

24  9.8204063 
2T  9-8205496 

26  9-8206927 

27  9-8208358 

28  9.82097S8 

29  9-8211217 

30  9.8212646 

L.  Co-Sine.  1 


Z.  Co- Sine. 

9-8777799' 

9-  8776700 

9-8775601 

9-8774501 

9-8773401 

9-8772300 

9l877jj98_ 

9-8770096 

9.8768993 

9-8767889 

9.8766785 

9-8765680 

JL8_76457+_ 

9-8763468 

9.8762361 

9-8761253 

9.8760145 

9.8759036 

9-875792t_ 

9-8756816 
9.8755706 
9.875459+ 
9.8753482 
9-8752369 
^8  75 1 25  6_ 
9-8750142 
9-8749027 
9.8747912 
9.8746795 
9.8745679 
9.8744561 
Z. 


41  D  E 
Z.  Tangent. 

G  K  E  E  S. 

Z.  Co-Tang. 

_?z9  391631 

10.0608369 

9.9394182 

10.0605818 

9-9396733 

10.0603267 

9.9399284 

10.0600716 

9-940I835 

IO.O59S165 

9-94043S5 

IO.0595615 

9.9406936 

10.059 3064 

9.94094 86 

IO.0590514 

9.9412036 

10.0587964 

9.9414585 

10-0585415 

9-9+17135 

10.0582865 

9.9419684 

10.0580316 

9.9422233 

10.0577767 

9.9424782 

10.0575218" 

9-9+27331 

IO.0572669 

9.9429879 

10.0570121 

9.9432428 

10.0567572 

9.9434976 

IO.0565024 

_9i9437524_ 

IO.0562476 

9.9440072 

10.0$  5992T" 

9.9442619 

IO.O557381 

9.9445166 

IO.C554834 

9-9447714 

IO.0552286 

9-9450251 

10.0549739 

9. 9452807 

10.0547193 

9-9455354 

ICO544646 

9  9457900 

10.0542100 

9.9460447 

IO.0939553 

9-946?993 

IO.05370O7 

9.9465539 

10.0534461 

9.9468084 

10.0531916 

48  DEGREE  s. 


L ,  Secant. 
10.1222201 
IO.1223300 
IO.I224399 
IO.1225499 
ic. 1226599 
10.1227700 
_io.  1228802 
10.1229904 
10.1231007 
10.1232111 
10.1233215 
10.1234320 
10.1235426 
10.1836532" 
10.1237639 
10.1238747 
10.1239855 
10.1240964 
10.1242073 
10.1243184 
10.1244294 
10.1245406 
10.1246518 
10.1247631 
10.1248744 
10.1249858 
10.1250973 
10.1252088 
10.1253205 
10.1254321 

10.1255439 

L.Co-Secar.t. 


Z.  Co-Secant. 

10.1 830571  (50 

10.1829118  ~  59 
10.1827666  58 

10.1826215  57 

10.1824765  56 

10.1823315  „ 

10. 1 821 867  54 

10.1820419  Y3' 

10.1818972  52 

10.1817526  51 

IO.I8160S1  50 

10.1814636  49 

10.1813193  48 

10.1811750  47 

10.1810308  46 

10.1808867  45  ■ 

10.1807427  44 

10.1805988  43 

10.1S04550  42_ 

10.1803112  41 

10.1801675  40 

10.1800239  39 

10.1798804  38 

10.1797370  37 

10.1795937  36 

10.1794504  35 

10.1793073  34 

10.1791642  33 
10.1790212  32 

10.178S783  31 

10.1787354  30 

Z.  Secant.  M 


The  Places  Names. 

The  Ifland  Delas 
Abraio 
Labarmaia 
Ifland  Dearanas 
!■  Triango 
1  Zarka 

‘The  I flandof  Prondanco 
1  St .  Andrea 


_ of  the  Chief ejl  Places  of  the  World. 

North  |  £afl  I  j  * - 


Latitud  j  Longit. 

D. 

M.D. 

M 

23 

3091 

58 

25 

5094 

00 

22 

5593 

16 

22 

3693 

14 

21 

23  93 

°5 

20 

5093 

CO 

13 

2781 

16 

12 

42-  80 

57! 

The  Sea-Coafls  of  Brafilia. 

I  North 

The  Places  Names.  \Latitud. 


The  River  Amazons 
The  Ifland  of  St.  Paul 
The  Ifland  of  Afcenfion 
1  Cape  Blanco 
;  Ifland  Rocas 
J Ifland  Farnando 
^Abratho 


North  Safl 
Latitud.  Longit. 

D.  M.£>.  M. 

00  ©041  30 

co.  55  14  36 

07  48  20  .06 

C2  2522  29 

03  4217  1.6 

03  40 15  16 

05 _ (Col 1 7  t-6 


M  J.  she. 

o  6691306 

!  r  <5693467 

2  669562s 

3  66977$$ 

4  6699948 

5  6702 rc7 

6  67042 66 
f  6706424 

8  6708582 

9  67i°739 

10  6712895 

11  6715051 

12  6717206 
Tf~  6719361 

14  6721515 

15  6723668 

16  6725821 

17  6727973 

18  6730125 

19  6732276 

20  6734427 

21  6736577 

22  6738727 

23  6740S76 

24  6743024 

25  6745172 

26  6747319 

27  6749466 

28  6751612 

29  6753757 

30  6755902 
V.  Co-Sine 


V.  Co- Sine. 

743144 jT 

7429501 

7427554 

74256 j6 

7423657 

7421708 

74J9758 

7417808 

7H5857 

7418935 

7411953 

7410000 

7408046 

7406092 

7404137 

7402181 

7400225 

739S268 

7396311 

7394353 

7392394 

7390435 

73S8475 

7386515 

7384554 

7382592 

7380629 

7378666 

7376702 

7374738 

7372773__ 

at. 


ABLE 

42  PE( 


of  Natural 


42  P  E 
.V.  Tangent 
9004044 
9009309 
9014580 

9019854 

9025131 

90304H 

9035694 

9040979 

9046267 

9051558 

9056851 

9062147 

9067446 

9072748 

9078053 

9083360 

9088671 

9093984 

9099300 

9104619 

9109941 

9115265 
9120592 
9 125922 
9131255 

9136591 

9141929 

9147270 

9152615 

9157962 

9163312 
_  ^Co-Tang. 
47  D~E 


G_K_E  E_S. 

.  iV.  C  c-Tang. 

1 1106125 
11099530 
I  lOyJUO  ; 
110S5553  | 
11080171 
1 1073693 
IIC67219 
11060750 
1 1054284 
11047823 
11041 365 
1 1034912 
1 1028463 
1 1022019 
II01557S 
1 1 009UI 
1 1002709 
10996281 
1 09 89  85  6 
IC9S3436 
10977020 
10970608 
10964201 
10957797 
.  1 °95 1 397 
10945002 
10938610 
I0932223 
j  10925840 
!  10919460 
!  10913085 
■'N'.  Tangent. 


N.  Secant. 
13456327 

.V.  Co-Secant 

14944765“ 

60 

13459^53 

14939940 

59 

1 3463382 

14955118 

58 

13465914 

14930301 

57 

13470449 

1 4925488 

56 

134739S7 

14920680 

55 

1347752$ 

14915875 

54 

134^1072 

1491 1076 

53 

134S4619 

14906280 

5'2 

13488169 

14901489 

51 

I349I/2I 

14896703 

50 

13495277 

14891920 

49 

13498S36 

14887142 

48 

13502398 

14882369 

47 

13505963 

14877599 

46 

13509531 

14872834 

45 

I  13513102 

14868073 

44 

1  13516676 

14863317 

43 

135J0254 

14858565 

42 

13523834 

14853817 

41  ' 

13527417 

14849073 

40 

13531003 

14844334  i 

39 

13534593 

14839599 

38 

13538186 

14834868 

37 

13541781 

14830142 

36 

13545379 

14S25420 

35 

13548980 

14820702 

34 

13552585 

14815988 

33 

13556193 

14811278 

32 

13559803 

14806573 

31 

13563417 
N. Co.  Secant. 

14801S72 
A7.  Secant. 

30 

M 

_ _ Table  of  the  Latitude  and  Longitude 

The  Eaft-India  Jfiands.  The  Places  Name. 


The  Places  Names, 

Hipon  Ifland 
Bantam,  Eaft-Inclia 
Jamba  I  Hands 
South  end  of  Sumatra 
Middle  of  Sumatra 
North  end  of  Sumatra 
Gomafpala 


j  Latitud. 

Longit. 

D. 

M, 

D.  M. 

06 

45 

125  20 

06 

15 

125  34 

01 

49 

125  25 

CS 

52 

I2J  48 

01 

30120  49 

°5 

28, 

I  16  35 

°5 . 

40III6  29I 

The  Places  Names, 
Niobar 

Ifland  Defombro 
I  Hand  Rufta 
Qnarinibar 
Chitra  Andomaio 
Kland  Dandemajo 
Ifland  Decocofs 
Celloan 
Doda  Safia 
Andaio 


North 
Latitud . 

1 

Safi 

Longit. 

D. 

M. 

D. 

M. 

07 

00 

115 

04 

08 

00 

114 

54 

09 

5° 

114 

33 

1 1 

10 

114 

44 

12 

00 

1 14 

41 

13 

00 

1 14 

39 

14 

30 

11? 

12 

07 

50 

98 

39 

09 

40 

93 

02 

1 1 

30 

90 

J1 

Artificial  Sines,  Tangents,  and  Secants. 


_  9-62)5 109 
9.8256512 
9.825791? 

9.8259314 

9.S260715 

9.82621 14 

9.8263512 

9.8264910 

9.8266307 

9.8267703 

9.8269098 

9.8270493 

9.8271887 

9.8273279 

9.8274671 

9.8276063 

9.8277453 

9.8278S43 

9.8280231 

9.8281619 

9.8283006 

9.8284393 

9.8285778 

9.8287163 

9.8288547 

9-8289930 

9*8291312 

9*8292694 

9.8294075 

9.8295454 

9.8296833 

Z.  Co- Sine. 


42  D  E 

G  R  E  E  S. 

Z.  Co- Sine. 

L.  T Argent. 

L.  Co-Tang.  . 

Z.  Secant. 

9*  8710735 

9*9544374 

10.0455626  j 

10.1289265 

9.8709597 

9.9546915 

10.0453085  : 

10.1290403 

9*8708453 

9-9549455 

10.0450545  1 

10.1291542 

9.8707319 

9*9551995 

1 0.0448005 

IO.1292681 

9.8706179 

9*9  554535 

10.0445465  , 

TO. 1293821 

9.8705039 

9-9  5 ‘17075 

10.04 1.292  s  ; 

10.1294061 ■ 

9-  8703898 

9-9559615 

10014:385  ■ 

10.1  296102 

9*  8702756 

9*9562154 

10. 043784-5 

10.1297244 

9. 870ns  13 

9.9564694 

10.0435306  : 

10.1298387 

9.8700470 

9*9567233 

10.0432767  ; 

10.1299530 

9.8699326 

9*9569772 

ic. 0430228  i 

10.1300674  , 

9.8698182 

9*95723ii 

10.0427689  i 

10.1301818 

9.8697037 

1 

9-9574850. 

10.0425150  I 

10.1302963 

9.8694741. 

9-8693597 

9.8692449 

9.8691301 

9.8690152 

9.8689002 

9.86S7851 

9.8686700 

9.8685548 

9.8684396 

9.8683242 

9.86826S8- 

9.8680934 

9.8679770 

9.867S623 

9.8677466 

9.8676309 

L.She. 


9*95773 89 

9*95799-7 
9-9582465 
9-9585004 
9-9587542 
9.9590080 
9.9592618 
9-9595155 
9.9597693 
9.960  0230 
9*9602767 
9.9605305 
9*9607842 
9-9610378 
9*9612915 
9-96I5452 
9*9617988 
9.962052s 
1  L.Co-Tg-Ag . 


10.0422611  ! 
10.0420073  j 
10.0417535  i 
10.0414996  ; 
IO.O4I245S  ; 
1  IO.O40992O 

•10.04073  8  2 
IOO404815  ' 
IO.0402307  ; 
10.0399770  : 
IO.0397233  j 

_  1 0.0 39469 5 J 

10.0392158  j 
10.0389622  j 
10.0387085  j 
10.0384548  ! 
10.0382012  ! 
_  10.03  79475  _j 

_ Z.  Tangent,  j 

l  G  R  eT  s. 


10.1304109 
10.1305255 
10. 130640? 
10.130755 1 
10.1308699 
jo.  1309848 
10.13 1099S 
10.1312149 
10.1313300  ; 
10.1314452 
10.1315604 
|  10.1316758 
I0*  1317912 
10.1319066 
10.1320221  1 
10.1321377  j 

10.1322534 

10.1323691 
Z.  Co-Secant.  1 


10. 1744091  60 

10.174348$  59 

10.1742087  58 

10.1740686  57' 

10.1739285  56 

10.1737886  55. 

10^1736488  54 , 

1  °- 1 73 5°9;S~  53.: 

!o.i733693  52 

j  10.1732297  51 

10.1730902  50 . 

10.1729507  49. 

10.17281 13  48 

10.172672T  47  . 

IOi  I  725  3  29  <0 

10.1723937  45 

10.1722547  44-  . 

10.1721157  43 

10.1719769  42 

10.1718381  J  4i . 
10.1716994  40 
io.i'7i56o7  39 

10.1714222  38’ 

10.1712S37  37 

10.171 1453  36 

10.1710070  35 

10.1708688  34- 

10.1707306  33 
10.1705925  32 

10.1704546  31  ■ 

jo. 1703167  30 

L.  Secant.  M 


The  Places  Names. 

Garirte 

Moiquc 

Cuballa 

Ifland  de  Profoi 

IHand  de  Zocha 

Chorebaman 

Sucatra 

Abdelcari 

Apoluaria 


of  the  Chief efi 

South  Eafi 
Latitud  Longit. 

D.  M.dT~M 

10  5090  56 

09  05  91  29 

°8  5391  07 

10  2390  55 

11  1290  45 

12  3287  55 

iz  iS  74  01 

;  12  1271  44 

09  5.  2C  90 


Places  of  the  World. 

The  Places  Names. 
Ada 

Degomo 
Piedros  Blancho 
Diego  gratiofa, 

Set  Hermanas 
Domes  Caicuhas 
Ifland  Quellaljo 
De  Almiranta 

_ _ Agnalaga _ 

Hh 


South  Eafi 
Latitud.  Longit. 

D.  M.D.  M. 

05  39,83  50 

02  4087  3-5 

:  6  1076  55 

08  3078  1$ 

03  0270  25 

03  2165  24 

03  40^4  -20 

°3  5?ps  28 
09  oof  6  6  1 


Al  |  Ar.  Sine. 

~i  6755902. 

31  67=5804*5 

32  6760190 

3?  6762333 
34  6764476 

3=5  6766618 

36  6768760 

37  6770901 

38  6773041 

39  677=5 181 

40  6777320 

41  6779459 

42  6781597 

43  6783734 
I ' 44  6785871 

45  6788007 

46  6790143 

47  6792278 

_iL  679441 3 
'  49  ^756547 

50  6798681 

.51  6800814 

52  6802946 

53  6805078  < 
J4_  6Sg72:-9  I 

55  6809339  1 

56  6811469 

57  6813599 

53  6815728 

59  6S17S56 

60  6819984 

N.  C<ySir.e 


.V.  Co-Sine,\ 

7372773  I 

7370808 

736SS42 

7366875 

73649-7 

7362939 

JA^°97-L 

7359^2 
7  3  r)  7°  8  2 
7355061 
7353090 

7351118 

_734914^_ 

7317173 

7345199 

734-3225 

73-9275 

73.7299 

7335322 

7333345 

7331367 

73293SS 

7327409 
7325429 
7323443 
7321467 
7319485 
7317503 
73 1 5520 
7313537 
i  AT.  Sine,  j 


B  L  E 

of  Nat 

2  DEC 

R  E  E  S. 

A’.  Tangent. 

AT.  Co-Tang,  j 

9163312  | 

10913085  j 

9168665  1 

10906714 

9174022 

10900347 

9179379 

1  893953  ‘ 

9184740 

10887624 

919.104 

10581260 

9195471 

10,74918 

9200841 

10868571 

j  9206214 

1 0062225 

|  9211590 

10855859 

:  9216968 

10849554 

9222 J5 0 

10843223 

9227734 

10836896 

;  9233122 

10830573 

j  9238512 

10824254  : 

!  9243905 

10817930 . 

9249301 

10811628 

1  9254700 

10005321  ’ 

i  0260101 

i 079901 s 

9265506 

I079271S  , 

9270914 

IO7S6423  ; 

9276324 

IO780I32 

9281738 

IO773844 

!  9287154 

10767561  ; 

]  9292573 

j  IO76I282  . 

1  9297996 

10755006 

;  9303421 

10748734 

i  9308849 

IO742467 

!  9314280 

10736205 

j  93197U 

10729943 

|  9325151 

;  IO723657 

'  .V.Co-Taxg 

V.  Tangent. 

_4  7_JU 

gTee's 

AT. 

-  13563417 
13567034 
13570654 
13574277 
13577903 
13581532 
13585164 
:  13588800 
|  1359243S 
|  13596080 

i  13590725 

13603372 

13607023 

13610677 

13614334 

13617995 

13621658 

13625324 

13628994 

13632667 
13636343 
13640022 
13643704 
13647389 
1 3631078 
13654770 
13658464 
13662162 
13665863 
13669567 

1367327s 

Kf.C0Sec.1x> 


A8  CO-Secant. 
1 480 1 S72P 
14797176 

14792483 

H787795 

14783m 

14778431 

14773755; 
147690S4 
1 47644 l 7 
14759754 
14755095 
14750440 
14745790 
14741144 
14736501 
14731864 
14727230 
14722600 
14717975 
14713353 
14708736 
H704123 
14699514 

[46949 1 o 
t 4690309 
14685713 
14681 120 
14676532 
14671948 
1466736S 
14662792 
Kf.  Seem. 


The  Places  Names. 

AfdoreFIas 
John.  dc  Nava 
Cofmobodo 
Ponatall 
Aignos 

John  de  Comoro 

Pemba 

Zanziba 

M?nfri  _ 


cM  Tabic  of  the  Latitude  and  Longitude 
South  Eajl  ' 

Lat  it  ad.  Lon-iit.  i  The  Places  Name 


ip.  M.D.  M. 
09  0^65  02 

>09  co  6  3  26 

oq  40*6 1  52 

08  2059  57 

09  30*58  18 

09  co  57  20 

05  0953  30 

06  26  53  3  5 

07  5053  o&S 


77jc  Places  Names. 

Lat  it  ud.  j  Longit. 

D.  M.D.  M. 

John  Dcmiz 

10 

485+ 

24 

Comoro 

1 1 

20  ss 

4s 

Monhalla 

12 

1 1  56 

25 

jFoanna 

12 

°9  57 

03 

Mayatta 

12 

4057 

55 

Sr.  Chriftophe* 

John  de  Nova 

H 

3rO  56 

03 

17 

2C55 

29 

iBaflas  de  India  ... 

1 

22 

1055 

Artificial  Sines*  Tangents, and  Secants. 


.  M  f  L.  Sine. 

'  30  |  9.8296833 

'Tl  I  9-82982 1'2 

:  32  9.82995 S9 

■  3-3  9  -  300966 

. 34  |  9-8302342 
i;  35  j  9-303717 

36  [  9.8305091 

ITT i  9.8306464 

*3?  9.8307837 

^39  9 -8 309209 

40  '  9.8310580  ■ 

41  I  9-831 1950  . 

42  I  0.8313320  | 
1 T\  9.831468s , 

44  j  9.8316056  : 

45  1  9.8317423  j 

46  !  9.S3187S9 

47  !  9.8320155  1 

48  9.8321519 
4?  9.8322883  : 

50  9.8324246  ! 

51  9-8325609 

52  9.8326970  : 

53  9-8328331  1 

54  9-8329691  ; 

55  9.8331050  • 

56  9.8332408  ; 

57  9.8333766  j 

58  9.8335122  j 

59  9.8336478  | 

60  _9-S3 87833J 

L.  Co-Sine. 


I  L.  Co- Sine. 
i  9.8676309 
i  9-8675151 
j  9.8673992 
i  9.8672833 
I  9.8671673 
j  9.8670512 
i  9.8669 5 5_Li 

;  9*8658 1  89  j 

9.8667026  5 

9.8665S63 

9.8664699 

9-8653534 

9.8662369 
9.8661203 
9.8660036 
9.86588681  j 
9-86=17700  j 
9.86^6531  ) 
_9j86_55362  f 

9.8654192" 
9.8653021 
9-8651849 
9-8650677 
9.8649504 
9.864S331 
9.86 47156 
0.8645981 
9.S644800 
9.8643629 
9.8642452 
9.8641275 
L.  Sine. 


42  D  H 

L.  Tangent. 

9. 962052T 

9.9623061 
9.962^97 
y.96281 33 
9.96  30669 
0.96  33204 

9.963S275 
9.9640811  j 
9.9643346 
9-9645881 
9-9  648416 
9.9650951 
9.9653486 
9.9656020 
9.965S555 
9.96510S9 
9-9663523 
9.9656157 
9.9668692 
9.9671225 
9.9673759 
9.9676293 
9*9678827 
9.9681360 
9*9683893 
9.9686427 
9-9688960 
9-969  U93 
9*9694026 
9-9696559 
L.  Co-T.ing.  I 
47  DE 


G  R  E  E  S. 
Z.  Co-Tung,  j 
•  JL2i0379475~1 

10.0376939 
10.0374403 
10.0371867 
10.03.69331 
10.0366796 
1  -.0364260 
10.-351725 
10.0359189  • 

•10.0356654  ' 

10.0354119 
10.0351584  : 
10.0349019 

10.0346514 

IO.O343980  : 
10.0341415  ' 
IO.03  38911 
IO.O336377  . 
io.03338^;_ 
10.0331308  1 

10.032^775  •’ 
10-0326241  ' 
10.0323707  j 
IO.C321 173 
IO.03 18640 
10.0316107 
10.0313573 
10.0311040  ] 
10.030S507  J 
10.0305974  i 
IO.0303441  I 
L.T urgent.  | 
G~R  EES. 


Z. 

10. 1323691 


10.1324849 

10.1701788 

29 

10.1326008 

10.1700411 

2S 

10.1327167 

|  10.1699034 

27 

10.1 326327 

j  to.  1697658 

2-5 

10. 1329488 

|  10.1696283 

'25 

*0.1330649 

10.1694909 

24 

1 0. 1 3  3 1 8 1 1 

1  10.1693536 

23 

ic. 1332974 

10.1692163 

22 

10.1354137 

10.1690791 

21 

10.1335301 

10.1689420 

20 

10.1336466 

10.1688050 

19 

10.1337631 

10.16S6680 

18  ; 

10. 1 358797 

10.1685312 

17 

Jo. 1339964 

10.1683944 

16 

10.1341132 

10.1682577 

15 

10.13423:0 

10.16S121 1 

14 

10. 1 343469 

10.1679S45 

13 

10.1344638 

10.1678481 

12 

10.1345808" 

10.1677117 

II 

10.134  6979 

10.1675754 

IO 

10.1348151 

10.1674391 

9 

10.1349323 

10.1673030 

8 

10.1350496 

10.1671669 

7 

10.1351669 

10.1670309 

6 

10.1352844 

10.1668950 

5 

10.1354019 

10.1667592 

4 

10.1355194 

10.1666234 

3 

10-1356371 

TO. 1664878 

2 

10.135754s 

IO.1663522 

I 

10.1358725 

_jo. 1662167 

0 

Z.  Co* Secant. 

Z.  Secant. 

nr 

TVo/y/j  end  of  St,  Lau-  ( 
rence  < 

5^.  Apohima 
Domfcaicahas 
Mo  roil  as 
Dofgarias 
Sr.Branda 
England’s  Forefi: 

Diego  Roize 


cf  the  Chief  eft  Places  of  the  World. 


The  Places  Names. 

John  dc  Lisbonc 
Romoras 


South  I  Eall 
Latitude  Longit. 

D. 

M.D. 

| 

M. 

25 

3  7j6o 

54 

20 

5o5S 

54 

20 

$c\66 

54 

20 

20  68 

44 

T5 

2070 

43 

!7 

13  74 

44 

20 

50  74 

M 

20 

OS 

54 

South  [  Eaft 
Lat  it  ud .j  Longir. 

-J  2+;58  32 

'20  19  61  2 1 


' The  Sca-Ceaft  on  the  Main  Continent 
in  the  Eaft- India. 


Malacca 
Queda 
Hh  2 


gi  ACpi  1 16  14 
06  47  1 17  44 


Artificial  Sines,  Tangents,  and  Secants, 

*45  1 

43  D  E 

G  R  E  E  S. 

Li  Sine .  L.  Co-Sins. 

L.  Tangent. 

Z.  Co-Tang. 

Z.  Secant. 

Z.  Co-Secant. 

o  9*8337833  _9-864i27^ 

9.9696559 

10.030344c 

10.1358725 

10.1662167 

60 

l  9. 8339188  9.8640096 

9.9699091 

10.0300909  • 

10.1359904 

10.1960812 

59 

?  9*834054-1  9*8638917 

9.9701624 

IO.0298376 

LO.I361083 

10.1659459 

58 

,  9.8341894  9*8637737 

9.9704157 

IO.0295843 

10.1362263 

10.I658106 

57 

A  9*8343246  9*8636557 

9.9706689 

10.029331c 

10.1363443 

10.1656754 

56 

«;  9*8344597-  9*8635376 

9.9709221 

10.0290779 

10.1364624 

10. 1655403 

55 

6  9.8345948  9*8634194 

9.9711754 

10.0288246 

10.1365806 

10.1654052. 

54 

•T  9.8347297  9*8633011 

9.971 42S6 

10.0285714 

10.1366089 

10.1652703 

5i 

g  9.8348646  9.863L828 

9.9716818 

1 0.0283 1 82 

10.1368172 

10.1651354. 

5  2; 

9  9*8349994  9-8630644 

9.9719350 

10.0280650 

10.1369356 

10.1650006 

51 

to'  9*8351341  9*8629460 

9.9721882 

10.0278118 

10.I370540 

10.1648659 

50 

n  9.8352688  9.862S274 

9.9724413 

10.0275587 

10.1371726 

10.1647312 

49 

I2  9.8354033  9*8627088 

9.9726945 

10.0273055 

10.1372912 

10.1645967 

48 

13  9*8355378  9*8625902 

9*9729477 

10.0270523 

10. 1 374098 

10.1644622 

47 

Id.  9*8356722  9*8624714 

9.973200S 

10.0267992 

10.1375286 

10.1643278 

46 

IS  9.8358066  9.S623526 

9*9734539 

10.0265461 

10.1376474 

10.1641984 

45 

16  9*8359408  9.S622338 

9.9737071 

10.0262929 

10.1377662 

10.1640592 

44- 

J-  9.8360750  9.8621148 

9.9739602 

10.0260398 

10.1378852 

10.1639250 

43 

jg  9.8362091  9.S6I9958 

9*9_74_il3J_ 

100257867 

10.1380042 

10.1637909 

42 

19  9.8363431  9.861 S767 

9.974466; 

10.0255336" 

10.1381233 

10.1636569 

4i 

20  9-8364771  9*8617576 

9  9747195 

10.0252805 

10.1382424 

10.1635229 

40 

2I  9.8366109  9.S6163S3 

9.9749726 

LO.0250274 

10.1383617 

10.1633891 

39 

22  9*8367447'  9*8615190 

9.9752257 

10.0247743 

10.1384810 

10.1632553- 

38 

23  9.8368784  9.8613997 

9*9754787  ’ 

10.0245213  ; 

10.1386003 

10.1631216* 

;  37- 

24  9.8370121  9.8612803 

^97571LL 

JL0.0242682  ; 

10.I387I97 

10.1629879 

:  36= 

25~  9*8371456  9.8611608 

9*9  759849 

10.02401 5 1  j 

10.1388392 

10.1628544 

35'- 

26  9.8372791  9.8610412 

9.9762379 

10.0237621 

10.1389488 

10.1627209 

34- 

27  9.8374125  9-86092I5 

9.9764909 

10.0235091 

10.1390785 

10.1625875- 

33- 

28  9.8375458  9.8608018 

9.976744° 

10.0232560 

10. 1 39 1982 

10.1624542 

32 

29  9.8376790  9.8606821 

9.9769970 

10.0230030 

10.1393179 

10.1623210 

31 

30  9.8378122  9.8605622 

9.9772500 

10.0227500 

10*1394378 

10.1621878 

30 

1  L.  Co- Sine.  L.  Sine. 

£.  Co-r^. 

Z.  Tangent. 

L.Co-Sccant.  . 

Z.  Secant. 

M 

1 

46  D  E 

G  R  E  E  S. 

2?4 

A 

T 

A  B  L 

e  of  Natural  and 

..  w  ■ 

43  D  E 

G  R  E  E 

S. 

M 

N.  Sine. 

-V.  Co-Sine. 

.V.  Tangent,  pv.  Co-  Ting 

j  tT.  Secant.  \PT.Co-Secaru. 

,  30 

•6833545 

7253744 

94S9646 

10537801 

LL3785985 

527397 

30 

31 

• 6S85655 

7251741 

9495176 

10531664 

!  137S9792 

14522946 

29 

32 

6887764 

7249738 

9500709 

10525531 

;  13793602 

14518498 

28 

33 

6SS9S73 

7247734' 

9506245 

10519401 

!  13797416 

145 14055 

27 

34 

6S91981 

7245729 

9511784 

10513275  ; 

13S01233 

14509616 

26 

35 

6894089 

7243724 

9517326 

10507153  ! 

13805053 

14505181 

25 

36 

68^6196 

7241718 

9522871 

10501034 

13808377 

1 4500/4-9 

24 

37 

6898302 

7239712 

9528420 

10494920 

13812704 

14496322 

2} 

38 

6900407 

7237705 

953)971 

104^809 

13816114 

14491898 

22 

39 

6902512 

7235698 

9539526 

1 04 S 2 702 

13820367 

14457478 

21 

40 

6904617 

7233690 

9545083 

10476593 

13S24204 

1 4483063 

20  1 

41 

690672I 

7231681 

9550644 

IC470498 

13828044 

14478651 

19  | 

42 

6918824 

7229671 

955620S 

10464402 

13S318S7 

14474243 

IS 

43 

6910927 

7227661 

9561774 

10458310 

13835734 

14469839 

17 

44 

6913029 

7225651 

9567344 

10452221 

1 3839584 

14465439 

16 

45 

6915131 

7223540 

9572917 

10446136 

13843437 

1 4461043 

15 

46 

6917232 

7221628 

9578494 

10440055 

13847294 

14456651 

14 

47 

6919332 

7219615 

9584073 

10433977 

13851154 

14452262 

13 

48 

6921432 

7217602 

9589655 

10427904 

13855017 

14447S7S 

12 

49 

6923  53T 

■7T155S8 

9595241 

10421833 

13858883 

H443497  i 

11 

50 

6925630 

7213574 

9600829 

10415767 

13862753 

14439120 

10 

51 

6927728 

7211559 

9606421 

10409704 

13866626 

14434745 

9 

52 

6929825 

7209544 

9612016 

10403645 

13870503 

14430379 

8 

53 

6931922 

7207528 

961 7614 

10397589 

13874383 

14426013 

7 

54 

6934018 

7205511 

p6232j5_ 

10391537 

13878266 

14421652 

6 

55 

6936114 

7203494 

9628819 

10385489 

13882153 

14417295 

5 

56 

6938209 

7201476 

9634427 

10379445 

1 3S86042 

14412941 

4 

57 

6940304 

7199457 

9640037 

10373404 

1^889936 

14408591 

3 

53 

6942398 

7197438 

9645651 

10367367 

13893832 

14404246 

2 

59 

6944491 

7195418 

9651268 

10361333 

13897732 

H399904 

1 

60 

6946584 

719.3398 

9656888 

10355303 

13901636 

14395565 

0 

V.  Co-Sine. 

AT.  Sine. 

N. Co-Tang. 

N.  Tangent. 

.V  .Co-Secant. 

AT.  Secant. 

l_M 

4 6  f>* E 

G  R  E  E  S. 

z/I  Table  of  the  Latitude  and  Longitude 


The  Sea  -  Co  aft  from  Cape  Bone 
Efprance  to  Guinncy. 


South 

The  Places  Names. 

Latitud. 

D.  M 

Ifland  Defiftian 

36  57 

Ifland  Dcgiaiatica 

37 

Baft 

Longit. 

6.  M. 

u  44] 


The  Places  Names. 

South 

Latitud. 

C4 

Longit. 

D. 

M. 

D. 

M. 

Gape  A  gull  as 

36 

20 

33 

54 

Cape  Bone  Elprance 

35 

5° 

32 

54 

Cape  Sacos 

29 

40 

30 

14 

Afcenfion  Ifland 

07 

48 

°5 

24 

St.  Hellena 

16 

03 

ro 

08 

St.  Nova 

1 6 

03 

19 

48 

Baflfas 

17 

45 

l7 

35 

Cape  Lado 

10 

00 

29 

23 

Cape  Padron  1 

06 

cc 

*29 

04 

Artificial  Sines,  Tangents,  and  Secants. 


4? 

44 

45 
45 
47 
4i 

49 

50 

51 

52 

53 

54 

55 
<;  <5 

57 

58 

59 

60 


L.  Sine. 
9.8J78122  j 

9-8379453 

9-3380783 

9.8382112 

9-8384441 

9.S3S4769 

9.8386096 

9^8387422* 

9.8388747 

9.8390072 

9.8391396 

9-8392719 

9.8394041 
9.8395363 
9.S3966S4 
9.8398004 
9.8399323 
9.8400642 
9-8401959 
j  9-84032 76 
!  9.8404593 
|  9.8405908 
9.8407223 

9.840S537 
!  £^8409850 
9.84I Il62 
9.8412474 
9.8.U3785 
9.84I5095 
9.8416404 
9.84177^3 
L.  Co-Sinc. 


43  DEG  _R  F.  F  S. 


239- 


|  L.  Co- Sine. 
j  9.8605622 

L.  Tangent. 
JJ9772500 

L.  Co-Tang. 
10.0227500" 

9.8604423" 
:  9.8603223 
'  9-8602022 

J  9.S600S21 
9-8599619 

]_9_i859S4I6_ 

9-8597213 

9-8596009 

9.8594804 

9.8593599 
9.8592393 
9-8591 186 

'9-9775030 

9-977756o 

9.97-0:90 

9.9782620 
9'-9785  i49 
9-9787^79 
9-9790209 
9-9792738 
9-9795258 

9-9797797 
9.9500326 
^98028  5  6_ 

10.022497c " 
10.0222440 

I  ,.0219910 
10. 2217380 
100214851 
100212321 
10.0209791 
10.0207262 
IO.0204732 
10.0202203 
10.0199674 

10.019714C 

9-8589978” 

9.8588770 

9-8587561 

9-8586351 

9-8585141 

9.8583929 

9-9805385 
9.9807914 
9.9810443 
9.9812972 
9-9815501 
9.9S  18030 

10.0194615 

10.0192086 

10.0189557 

10.0187028 

10.0184499 

10.0181970 

9.8582718" 

9-8581505 

9-8580292 

9.857907S 

9.8577863 

9_J  5  76648 

9.9820559 

9  9S230S7 
9.9825616 
9.9828145 
9.9830673 
9.9833202 

IO017944T 

10.0176913 

10.0174384 

10.0171855 

10.0169327 

10.0166798 

9-8575432 
9-85 742 r 5 
9-8572998 
9-8571779 
9.8570561 
9-3579341 

9-9835  73~ 

9.9838259 

9.9840787 

9-98433I5 

9.9 845844 

9.9848372 

10.0164270 
10.0161741 
10.0159213 
10.0156685 
ic.0154156 
10.01  51628 

L.  Sine. 

L.  Co-Tang,  i 

L.  Tangent. 

46  I)  V.  G  i!  F  F.  S. 


L.  Secant. 
^3  94378 
10.1395577 
10.1396777 
1 0-i397978 
10.1399179 
10.1400381 
10.1401584 
10.1402787 
10.  r 40399 1 
10.1405196 
10.1406401 
10.14075^7 
1 0.1  jo'j  s  1_4_ 
IO.I41 DO 22 
I  O.I4  H230 
IO.I41 2439 

10.14!  3649 

IO.I414859 

1O.14I6071 

lo.'ui  72*87 

10.141S495 

10.1419708 

10.1420922 

10.1422137 

10.1423352 

10.1424568 

10.1425785 

10.1427002 

10.1428221 

10.1429439 

10. 1420650 

l.  Co-Sc:2ra. 


10.1621878 

10.1620547 

10.1619217 

10.1617888 

10.1616559 

10.1615231 

10.1613904 
10.1612578* 
ro.1611253 
10.1609928 
10. 1608604 
10.1607281 
'  '  r6::>9S9 


lo.  1 604637 
10.1603316 
10.1601996 
10.1600677 
10.1599358 
jo.  1 598041 
10.1596724 
10.I595407 
10.1594092 
10.1592777 
10.1591463 
10.1590150 
10.1588838 
10.1587526 
10.1586215 
10.1584905 
10.1583596 
10.1582287 
L.  Secant. 


of  the  Chic  ft  ft  Places  of  the  World. 


The  Places  Names. 

Cape  Lopas 
lAnabona  Ifland 
tlHand  St.  Mathaos 
Ifland  St.  Toma 
lilaud  Chocos 
!U.f.  riboan 
: .  Angai 
.  Principas 
/darnanda 


South 
Latitud 

|D.  M. 
jo  1  oc 
pi  22 
jo  I  40*07 
ooA7'.joI2  3 


}: 


EaJl 

Loan  it. 


40*23 

icj27 
co  27 

01  5-a? 

|o  3  10126 


po 

00 

|OI 


I  The  Places  Names, 

^River  Boilin 
River  Dccainaronas 


I  South.  ,  Eaft 
\Lautud\  Longit. 

b.  mIoT-m. 

!c 2  4^27  29 

.oj.  co.27  C9 


The  Sr.1-C0.ift  fmn  Samfon'j  River  to 
tuc  R:vcr  of  Gambo,  C  0.1ft  Guinnev 
.  and  Barbara. 

O/^Callahar _ _  ^iV.^op^E. 


248 


li 

A 

T  A 

B  L  E 

of  Natural  and 

44  DEC 

REE!). 

M 

AT.  J/ne. 

V.  CtbSiee. 

IT.  Tangent. 

w.  cvrdag.j  . 

IT.  Secant. 

IT.  Co- Secant. 

0 

6946584 

7193398 

9.6=16888 

1035530? 

13901636 

14395565 

60 

X 

6948676 

7I9X377 

96625 1 1 

.10349277  ! 

13905543 

14391231 

59 

2 

6950767 

71^9355 

9668137 

1034325.4 

13909453 

14386900 

58 

3 

69528^8 

71S7333 

9673767 

10337235 

13913366 

14382574 

57 

4 

6954949 

7185310 

9679400 

10331220 

13917283 

14378251 

56 

5 

6957039 

7183287 

9685035 

10325208 

1 3921203 

H373932 

55 

6 

6959128 

7181263 

9690674 

10319199 

13925127 

14369616 

54 

7 

6961217 

7179238 

9696316 

10313195 

13929054 

14365305 

53 

8 

6963305 

7177213 

9701962 

10307194 

13932985 

14360997 

52 

9 

6965392 

71751S7 

9707610 

10301196 

139369 18 

14.356693 

5i 

10 

6967479 

7173161 

9713262 

10295203 

13940856 

14352393 

50 

11 

6969565 

7171134 

9718917 

10289212 

13944796 

14348097 

49 

12 

6971651 

7169106 

9724575 

1028322 6 

13948740 

14343805 

48 

1.3 

6973736 

7167078 

9730236 

10277243 

139526S8 

14339516 

47 

14 

6975821  | 

1  7165049 

9735901 

1027126,3 

13956639. 

14335231 

46 

15 

6977905  i 

,  7163019 

9741569 

102652S7 

13960593 

14330950 

45 

16 

6979988 

7160989 

974724o 

10259315 

13964551 

14326672 

44 

17 

6982071  1 

7158958 

9752914 

10253346 

13968512 

14322399 

43 

18 

69^4153 

7156927 

975*591 

10247381 

13972477 

14318129 

42 

19 

69S6234 

7154S95 

9764272 

10241419 

13976445 

14313863 

41 

20 

6988315 

7152863 

9769956 

10235461 

13980416 

14309600 

40 

21 

6990396 

7150830 

9775^43 

10229506 

13984391 

H305342 

39 

22 

6992476 

7148796 

97S1333 

10223455 

13988369 

14301087 

3* 

23 

6994555 

7146762 

9787027 

10217608 

13992351 

14296836 

37 

24 

6996633 

7H4727 

9792724 

10211664 

13996336 

14292588 

36 

25 

6998711 

7142691 

9798424 

10205723 

14000325 

142883447 

35 

26 

7000789 

7140655 

9804127 

10199786 

14004317 

14284104 

34 

27 

7002866 

7138618 

9809833 

10193853 

14008313 

14279868 

33 

28 

7004942 

7136581 

9815543 

10187923 

14012312 

14275636 

32 

29 

7007018 

7134543 

9821256 

10181997 

14016315 

I4271407 

31 

30 

7009093 

7132505 

9826973- 

10176074 

14020321 

I4267182 

30 

JV.  Co-Sine 

IT.  Sine. 

, 

rT. Co-Tang. 

tT.  Tangent. 

N.Co. Secant. 

IT.  Secant,  j 

M 

45_DHGRHES. 


<5  A  Table  of  the  Latitude  and  Longitude 


North 

E<tfi 

North 

Eafl 

The  Places  Names. 

Lcttitud. 

Lonfit. 

The  Places  Names. 

Latitud. 

Longit : 

D.  M.D.  M. 

D.  M. 

D.  M. 

Neve  Call  aba  r 

04  4023  37 

Gape  M-ounta 

05  23 

01  46 

Cape  Formoffiis 

04  03 

22  52 

Cape  Roxo 

11  38 

o6W-\$ 

River  Binnin 

o5  50 

22  12 

River  cf  Gambo 

12  47 

02  17 

River  Dallagoa 

07  40 

1 9  49 

Cape  de  Verd 

14  24 

06  57 

River  de  Valta 

06  05 

16  52 

Cape  3  Points 

04  10 

13  10 

River  St.  Andrafs 

05  23 

08  06 

Cape  de  Palmas 

40 

06  05 

River  de  Cafto 

0^  2003  48 

Artificial  Sines,  Tangents,  and  Secants. 


M  1  L.Sine. 

o  1  9.8517713 

I  1  9.8419021 

2  9.8420328 

3  9.8421634 

4  9.8.422939 

5  9.8424244 

6  9.8425548 

7  9.8426851 

8  9.842S154 

9  9.8429456 

10  9.8430757 

11  9.8432057 

12  9-8433356 


13 

9.8434655 

14 

9-8435953 

15 

9.8437250 

16 

9.8438547 

17 

9-8439842 

18 

9-8441137 

19 

■9.8442432 

20 

9.8443725 

21 

9.8445018 

22 

9.84463IO 

23 

9.844760I 

_2J_ 

9.8448891 

25 

9.S450181 

26 

9.8451470 

27 

9-8452758 

28 

9.8454045 

29 

9-8455332 

30 

9.8456618 

i  Z.  Co-Sine. 

Z .  Co-Sine. 
9.8569341 
9.8568121 
9.8566900 
9.8565678 

9.8564455 

9.8563232 

9.8562008 

9.85607S4 

9.855955^ 

9.8558332 

9.8557106 

9.855587S 

9.8554650 

9.S553421 

9.8552192 

.9.8550961 

9.S549730 

9.8548459 

9.8547266^ 

'9-8546033” 

9.8544799 

9.8543564 

9-S542329 

9.S541093 

9.8539S56 

9.8538619 

9.8537381 

9.8536142 
9.S534902 
9.8533662 
9.8532421 
L .  Sine. 


44  D  E 

Z.  Tangent. 

"9I984837T 

9.9850900 

9.9853428 

9.9555956 

9.9858484 

9.986101 2 
9-9863540 
9.9866C6S 
9.9868596 
9-9871123 
9-9873651 
9-9876179 
9.9878706 
9-9881 23J 
9-9883761 
9-9886289 
9-9888816 
9-9S9I344 

9-9893871 

9.9896399 
9.9898926 
9-99 01453 
9-9903981 
9.9906508 
9-9909O35 
9*9911562 
9-9914089 
9-99i66i6 
9-9919I43 
9-9921670 
9-9924197 
L.  Co-Tang. 

45  D  E~ 


i  6  R  H  F.  S. 

Z.  Co-Tang.  , 

_K).o^5j628'l 
10.0149100'  i 
10.0146572  ! 
10.0144044  ! 
10.0141516  | 
10.0138988  I 
10.0136460  I 
10X733932  j 
10.0131404 
10.0128877 
10.0126349 
10.0123821 
10.0121294 
10.0118766" 
ic.01 16239 
10.01 13711 
10.01 1 1184 
10.0108656 
10.0106129 
10.0103601 
10.0101014 
10.0098547 
10.0096019 
10.0093492 
10.0090965 
10.0088438" 
10.0085911 
10.00833S4 
10.00S0857 
10.0078330 
10.0075  803 
L.  Tangent. 

G  R  E  E  S. 


_ Z.  Secant. 

10-1430659^ 

10.1431879 

10.1433100 

10.1434322 

I0, 1435545 

10.1436768 

10.143799^2 

10.1439216 

10.1440442 

10.144166$ 

10.1442S94 

10.1444122 

10.144^350 

10.1446579 

10.1447808 

10.1449039 

10.1450270 

10.1451501 
_io.I452734_ 
10.1453967 
10.1455201 
10.1456436 
ic. 1457671 
10.1458907 
10.1460144 
10.14613S1 
1C. 1462619 
10.1463858 
1C.  1465098 
10.1466338 

10.1467579^ 

Z.  Co-Secant. 


Z.  Co-Secant. 
10X582287"'  60 
10.1580979  59 

10.1579672  58 

10.1578366  57 

10.1577061  56 

IO-i57575  6  55 

J0-i574452  54. 

10.1573149  53 

10.1571846  52 

10.1570544  51 

ic. 1 569243  50 

10.1567943  49 

10.1566644  48 

1C.156534Y  47 
10.1564047  46 

IC.T562750  45 

10.1561453  44 

10.1560158  43 

10.1558863^  42 
10.1557568"  'jr 

10.1556275  40 

10.1554982  30 

10.1553690  38 

IO*i  5  5  2399  37 

IQ-1551109  36 

10.1549819"  35 
10.1548530  34 

10.1547242  33 

i°.1545955  32 

10.1544668  31 

jo._r5433S2  I  30 
Z.  Secant.  I  M 


of  Natural 


AT.  Sine .  I  V.  Cc-Sine.] 


30  7^c9°93 

31  7011167 

32  701324.I 

33  7015314 

34  70173^7 

35  7^19459 

36  7021530 

37  7023601 

38  7025671 

•39  7027741 

40  7029810 

41  7031879 

42  7033947 

43  7036014 

44  7038081 

45  7040147 

46  7042213 

47  7044278 

48  704^342 

49  7048406 

50  7050469 

51  7052532 

52  7054594 

53  7056655 

54  7058716 

55  7060776 

56  7062835 

57  7064894 

58  7066953 

59  706901 1 

60  7071068 

N.  Co-Sine J 


7^2505 

7130466 

7128426 

7126385 

7124344 

7122302 

7120260 

7118217 

7II6174 

7114130 

7112086 

7110041 

7*07995 

7105948 

7103901 

7101854 

7099806 

7097757 

7095707 

7093657 

7091607 
7089556 
7087504 
70S 5 45 1 
7083398 

"708134T 

7079291 

7077236  | 

70751S0 

7073124 

7071068 

WTsine. 


_44_  _  D.  £  G 

9826973 

9832692 

9838415 

9844141 

9849871 

9855603 

9S6  L  3  39 

9867079 

9872821 

9S7S567 

9S843I6 

9890069 

9895825 

9901584“ 

9907346 

99I3U2 

99l8S8l 

9924654 

9930429 
9936208 
994I99I 
9947777 
9953566 
9959358 
9965154 
9970953 
9976756 
!  9982562 
9988371 
9994184 
ICOOOooo 

_ .V.CQ-T244. 

_ 45  D  E~ 


i  K  E  £  S. _ 

V.  Co-TVZM^.r 
IOI76074  I 
10170155  j 
IOI64239 
10158326 
IOI524I7 
IOI46512 
IOI4C61O 
IOI347I2 
IOI2S817 
IOI22925 
10I 17037 
10111153 
10105272 
10099394 
10093520 
10087649 
10081782 
10075918 
10c 7005 8  | 
10064201  | 
10058347 

10052497 

1004665 1 
10040807 
10034968 
10029131' 
10023298 
10017469 
I CO I 1642 
10005819 
ICC 00000 
AT.  Tangent. 
GRE  E  S. 


14020321 

14024330 

14028343 

14032360 

H036380 

14040403 

14044430 

14048460 

14052494 

•  14056532 
14060573 
14064617 
14068665 
140727 1 7 
14076772 
14080831 
14084S93 
1 408 89 58 
14093028 
14097100 
14101177 
14105256 
14109340 
14113427  | 
*4*175*7 
14121611 
14125709 
14129810 
14133915 
14138024 
14142136 
N.Co.  Secant. 


14267182 
14262961 
*4258743 
14254529 
14250319 
14246112 
I 424 I 909 

*  42 3 77 lo 

142335*4 

14229323 

14225134 

14220950 

14216769 

14212592 

14208418 

14204248 

14200082 

*4195919 

I4lyl 761 

14187605” 

*4183454 

*4179305 

*4175*61 

14171020 

I4166S83 

14162749" 

1415S619 
14154493 
14150370 
14146251 
I4142136 
iV.  Secant, 


The  End  of  the  TABLE  of 


Artificial  Sines,  Tangents,  and  Secants. 


M  Z.  Sine. 

30  9.8456618 

IT  9*845 79°3 

32  9.8459188 

33  9*846047* 

34  9.8461754 

35  9.8463036 

36  9*8464318 
17"  9*8465599 

38  9*846687 9 

3P  9*8468158 

40  9.8469436 

41  9-8470714 

_42  9*8471991  ; 

43  9*8473267 

44  9*8474543 

45  9*8475817 

46  9-8477091 

47  9*8478365 

48  9.8479637 

49  I  9.8480909 

50  9.84821S0 

51  9.8483450 

52  9.84S4720 

53  9.8485989 

54  9*8487257 

55  9.8488524 

56  9*8489791 

I  57  9*8491057 

I  58  9*8492322 

j-  59  9.8493586 

I  60  9.8494850  | 

_  Z.  Co-Sine.  I 


Z.  Co- Sine. 
_9:853242T 
9.8531179 

9.8529936 

9.852S693 

9.8527449 

9.S526204 

9.8524959 

9*8523713 
9. 85 22466 
9*8521213 
9*8519970 

9.8518721 
9*5517471 
9*85 16220 
9*8514969 
|  9*8513717 
9*8512465 
9*^5 1 i2i r 
9»85C9957 
9.8508702 
9.8507446 
9.S506190 
9.8504933 
9.8503675 

_9£5o24i7_ 

9.8501157 

9.8499897 

9.8498637 
9*8497375 
9.8496113 
9.S494S50 
L.  Sine. 


44  DE 

Z.  Tangent.  1 

_£i?924I97_ 

9*9926724 

9-9929251 

9-993I778 
9*9934305 
9.9936832 
9*9939_359_! 
9*9941  886 

9.9944413 
9.9946940 
9*9949466  j 
9.9951993  1 
9.9254520  I 

9.9957047  I 

9-9959573 

9.9962100  I 

9.9964627 

9.9967154 

9.99696  So 

9.9972207 

9-9974734 

9.9977260 

9.9979787 

9.9982314 

9.9984840 

9.9987367 

9.99S9S93 

9.9992420 

9*9994947 

9.9997473. 

IO.COOOCOO 
Z.  Co-Tang. 


G"R  E  E_ST~ 

Z.  Co-Tang. 

10.0075803 

10.0073276 

10.0070749 
10.0068222 
10.0065695 
10.006316S 
10.0060641 
10.00581 14 
10-0055587 
10.0053060 
10.0050534 
10.0048007 
10.0045480 
10.004295  3~ 
10.0040427 
10.0037900 
10.0035473 
10.0032846 
10.0030320 
100027793 
10. 0025266 
10.0022  740 
10.0020213 
IO.OOI7686 
10.0015 160 
10.0012633  i 
10.0010107 
I0.0C075S0 
10.0005053 
10.0002527 

lO.OCOOCCO 


J.  0.1467  5  79 
10.1468S21 
10. 1 47.0064 
10.1471307 
10.1472551 
IO*  *473796 
J  0.147  5  041 
10.1476287 
i°.  r477534 
10.1478782 
10.1480030 
10.1481279 
10.1482529 
10'.  14S37S0 
10.1485031 
10.1486283 
10.1487535 
10.1488789 

10.149004?. 

10.1491298 

10.1492554 

ro. 1493810 
10.1495067 
10.1496325 
10.1497583 
10.1498843 
10.1500103 
10.1501363 
10.1502625 
10.1503SS7 
_io>i  505 150 
1  Z.  Co-Secant. 


L.  Co-Secant, 

10*1543382^" 

10.1542097“  ‘ 
I  J* *  54o3i  2 
10.1539519 

10.1538245 
10.1536964 
JO4I535682 
1 0.1 5  3440  r 
10.1533121 
10.1531842 
10.1530564  : 

IO.I529286  ; 
10^1528009  ! 
~io*i  52673*' 
10.1525457  I  ] 
10. 1 5241  S3  i 
10.1522909  j 
10.1521635  1 

10.1519091  1 

10.1517820  1 

10.1515550 
10.1515280 
10.1514011 

10.1512743 _ 

10.1511476 
10.15 10209 
10.I50S943 
10.1507678 
10.1506414 
10.1505150  1 

I  Z.  Secant.  I 


Sines  ,  Tangents  ,  and  Secants, 


tables  of  declination. 


Suns  Declination. 


Anno  1681,  1685,  1689. 

a  If—  seji~~om.  n0v. — 1577 

*3  South.  South.  South.  North.  North.  North.  North. North.  North.  Smfi.  SroST  S^TtlT 
1_  M-  2l  M-  d-  d>  M'  MD.  D.  M  D.  M.  D.  M.  D.  M  D.44  D'  M.  ~d7m, 

121411342  3  120  S  4018  723  Ii|z2  4: 1 5  6  4  17  7  21  i7~ 42  77  8 

221  3113  222  f56.9  218  2223  1521  56^44^3  547  54  i7  59123  13 

321  2 1  13  22  B29  23  18  3723  1821  4714  3c  3  318  t  18  1523  16 

421  1012412  -.99  45  iB  5123  2121  3814  11  3  8  8  2918312320 

A  20  58  12  21  1 _ 45  to _ 6  19 _ 623  2421  28' t  3  52  2  45  8 _ 51  (8  46  23  23 

6  20  47  11  591  21*10  27  IP  1923  26‘2I  18  13  33  2  7l  9  nTo  12777 

7203411380  T9jio  4819  3323  2721  81314!  589  3519162327 

ZO  22  II  170  3411  9  19  46  23  2920  58  12  54  I  359  56  19  3023  28 

9  20  9  10  560  lOji  1  3c  19  59  23  3020  47  12  35  i  n  10  19  19  44 23  20 

IS 12-5S  !2A*  ^-lliLLA?  ^11  £lJS£o jj H  J50  48  10  40  i9  <[723  3o 

1119421012  0  37|i2  HZO  2323  30’20  2411  550  24  I  I  “2177)1770 

1219289  501  01  12  31  20  3523  3020  12  I  I  350  01  U  2320  2323  30 

1319  149  281  2412  50204623  2919  5911  14^.2211  4420  3623  20 

1418  599  61  48513  to 20  5723  27(19  47  10  530  4612  5*204823  27 


1618  29  8 
1718  137.. 


3513  49  21  1823  24*19  20  10  12  1 
3814  S21  2823  2119  79  5 11 


1  /  )  i  /  5  zo  10  53  9  20  2 

1 9  17  417  133  45'!+  45  21  47.23  1  5  18  3s9  ^  2 

£f>  i?_24  ^  JO  4 _ 8  £5  _3  21.J_67  J_1  18  ^24  8__46 

2117  76  274  3115  2  122  423  718  98  747 
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A  Table ,  whereby  you  may  pro¬ 
portion  the  Suns  Declination 
to  any  other  Meridian . 
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18  20  4-6  22  4.8  O  30  2  24-Ll  22  r>n  18  2  7  in  ->n  r  ■>  ->  T  ,  ,  ,  n  ,  o  .. 


l8  20  4622  480  30  2  24  4  22  6 

I92O50225IO  3  4j2  284  266 

20  20  5421  550  38:2  324  3c] 6 


21  20 

5922 

59° 

4l':2 

36:4 

2221 

03  23 

030 

4"  2 

404 

23  21 

C725 

c6'o 

48  2 

444 

242I 

1123 

100 

52  2 

4-4 

25  2I_ 

1 5  23 

140 

56  2 

5V4 

26*21 

16  23 

i7:o 

59  2 

55*4 

27  2! 

23  23 

2 1 !  1 

03  2 

59,4 

28  2 1 

27  23 

2s!i 

C6  3 

°3;5 

29  21 

31 

l! 

K  3 

07  5 

3  0*  2  1 

3  5 

:  I 

14  3 

IO5 

3  I  *2  l 

36 

il 

17 

5 

232  r  1416  22 8  24102212  14140516  II  >8  22 

2-2  21  4  186  26|8  28  IO  25  12  I7  [4  0916  15  18  27 

302  244  22|6  308  32  IO  2912  21  [4  1316  IC  18  32 

342  28  4  26  6  348  36  10  32  12  24  '4  1616  2418  36 

A?!2 _ i2  4 _ 3_c  6 _ 38  8__40  10  36  12  28  ' 4  20  16  28  18  41 

4T2  56  4  34)6  428  43  10  40  12  31  14  2416  3:  TsT^ 

4^2  40,4  38^  478  47  10  43  12  35,*4  1816  3"  18  49 

4s  2  44|4  43  6  518  5 1  j  1  o  4’-  1 2  3914  32|i6  41  18  54 

522  47 j4  47  6  558  55:10  51  12  43ji4  36,16  45  rg  58 

A6  2  5  1  -4  5 1  6  5c  8  59^0  5412  4614  40jj_jQ  19  03 

59  2  55*4  55  7  039  03  10  58  12  5oj.-4  44  t6  Ti’iT’o'- 

°3  2  594  597  0^9  06 1 1  02 12  5414  48 16  59 19  r 
06  3  03,5  03  1  119  10110512571145217031916 
K3  075  0-7  159  14  11  C9  13  01(14  56  '7  07  19  2c 

14  3  105  1  j  7  709  18111213  415  0017  n  19  2<) 

17  5  i>  h  22T 116  iit  01  .0  ^ 


A  Table  of  the  Wjgbt  Jfcenjions,  and  Declinations  259 
of  tbs  fixed  Stars ,  For  the  Year  1*700. 
with  their  Differences  in  100. 

^\Thc  Names  ofi  Right  Dcclin-  j  DifWifi  \^.Tbe  Names  of  RifitA  Dcclhi-  DiffDif. 
-5  1  the  Stars.  [Afcen.  ations.  iff/g.j  Dec  A  j}sc  Stars.  Afccn\  at  ions.  Rig}  Dec. 
j  jH.M.  D.M.  {  j  |  j  HTAli'D.  M.~  M~fM 


|  ^  jH.M. j  D.  M.  |  j  “  j  H.  ALj  D.M. '  Mi  M 

3. In  CaffiopciS s:  |  j  j  2  1  In  Or  ions  j  j 

!  breaft- - jo  248,54  55!  6!  34  girdle - 5  i7!o  32S  5’  7 

2  The  Pole  Star  o  3987  437  16;  34"  3  The  Bulls!  j 

2 The  Souther-  j  »  ,  South  horn-15  2020  58  6‘  7 

I  moft  in  the  1  j  2  2  In  Orions\  | 

I  Whales Tail.o  2919  38S  51  34  i  girdle - 15  2121  24S  5!  6 


2.  Andromeda's  |  j  [  j  2  3  In  Or  ions  \  I  ' 

girdle - o  53  34-  05  ;  5 ,  33  j  girdle - 5  2602  07S  5’  5 

3  CajJiopcLis  j  j  2 The  right  I 

|  knee — — it  0758  40  6;  3 3 !  |fliouIdcr^/«-  |  I 

SjThc  Whale. .  |  I#*-- TT?  38.44  54  8  4 

I  belly - i  37  t  i  45S  5  31  2The  bright 

2The  South  |  j  foot  of  ir— 6  2016  38  6  2 

1  foot  of  An\  j  1  The  great  j 

I  dromeda. —  1  4640  53  6  30  |  Dog  Siritts-*  6  3216  15S  5  4 

3  The  bright'  |  j  2  The  upper  I 

Star  of  v  1  5122  03  6  30  j  head  of  at- 7  1632  30  7  11 

2  In  theWhalcs  |  j  2;The  letter  I 

j  chap-  2  4702  54  5;  25  \Dog, Procyon  7  24  6  o  5  12 

$Mcdufa s head 2  4959  47  6  25*  2jThe  lower  I 

2  Per  feus  bright  j  j  head  of  it- 7  31I28  43  6  12 

j  fide- - ,3  0248  43  6  21  1  [Hydra's  heart  9  13*7  22S  5  25 

3  The  brighteft;  |  i  The  Lions! 

|oftheP/f;W^3  3023  10  6|  21  heart,  B.ifiA  | 

3  The  North  j  i  I  lifcm - —  9  5  3  13  25  5  2S2 

eye  of  br — I4 .  iri8  31  6  17  2The  middle-]  I 

1  Aldebaran ,  017  I  j  I  moft  in  the' 

the  South:  ■  •  1  I  Lions  neck-  iocoH  21  6  29 

eye  of  fc* — 4  1915  53  6:  15  i.Thc  Lions  I 

iTheGoatCi?-|  |  !  Tail- - 112416  15  5  34 

pdU - 14  5545  40  7!  ic  2 The  Root  of  j 

1  The  bright  I  1  the  Great 

foot  of  Orion,  ]  j  Bears  Tail  --  12  41157  37  5  33 

JRegel - -5  ci  8  33iS  5  pi  1  Virgins  fpike  13  10*09  3 3 532^ 

1  The  North-  s  2  The  laft  but 

horn  of  b*— <5  08  28  20  &  8  one  in  the 

2  Orions  left  |  Great  Bears 

fhoulder —  5  op  6  03  4  8[  Tail - [31256  31  I  4  32 


260  Jfcenfions  and  Declinations  of  the  fixed  Stars. 

TheN^HTf^hi  Declin-  DfflDif.  J^ThN^T^iR^bt  £>«:/<».  D///7)rf; 
rw?  Star*.  at  jo  ns.  ffig. \Dec.  .&!  r/?g  Stanr.  4/cg«.  4t/oaj.  fojj.  jDec.  ^ 


H.M.  D.  M.' - 

i  The  lad  in 
the  Great 

Bears  Tail- 13  36  50  51  431 


1  LdrttwM - 140220  49  5  29^  3  The  Swans 


H.  M.  D,  M. 

'tY*T,T~  i827  38  32  3  4 

3  The  Vulturs 

J,a*T - >85223  28  5  8 


iThe  South 


Ballance — 143414  45S  527  2lhe  bright 

2  The  North  Star  of  the 

Ballance — 15018  14S  524  Vulture _ 

2  Bright  Star  ofj  3  The  upper 


the  Crown-  1522  27  45  421  horn  of  yp— 

2  The  brightj  3  The  lower 

%  in  the  Ser-j  horn  of  yp — 

pents  Neck- :  1 5  3  o  7  25  5  2 1  3  The  Swans 

3  The  left  hand|  bread - 

of  Ophiftchttsl  15  S9j2  55S  5  18  4 The  left  hand 

uScorpions  hart  of  Aquarius- 


19  1927  21  4  11 


Star  of  the 

Vulture— 19 -6  8  07  5  >3 

3  the  upper 

horn  of  top— 20  01  13  24S  6  16 
3  The  lower 

horn  of  yp—  20  04  1 5  4cS  6  1*7 


The  left  hand)  bread - 201239  19  4  j8 

of  Ophiuchtu',  1 5  59  2  55S  5  18  4 The  left  hand 

Scorpions  hartj  oi  Aquarius-  20  3 1  10  34S  <-  Iq 

- 161125  42S  616  2  TheSwans  tail  20  3144  14  2  20* 

Hercules  right'  J  3  The  Swans  3  3 


fhoulder — 161722  12  4  15 

3  The  left  knee! 

of  Ophiuchtu  16  219  54S  s  1  <- 

3  The  right! 
knee  of  O- 1 

phi  fichus - 1651  15  1 70  3  10 

3  Hercules  his' 


left! 


1701  14  47  4  8  3jThe  right 

fhoulder  of 


3  The  Swans  3 

lower  wing'  20  3432  51  4  2i 

3  The  left 
fhoulder  of 

Aquaria* - 21166  49  S  4  26 

3  The  Girdle 

o tCaphctu-  21  2569  16  1  26 

3  P mouth  213 0  8  31  5  26 


fhoulder — 470225  14  48!  Aqttary- — 21511  44S  c  2o 

-'he  head  ofj  1  Whir— 24,!3I  0%  \  * 

Ophiuchtu—]  1721  12  49  1  7  2  Schcat - 2249)26  28  <-  „2 

3  The  right.  lAfarchab - 225043  37 

fhoulder  ofj  2  Andromeda's  I  I 

Ophiuchtu—  17294  44  5  5  head — — 235327  28  *  34 

3  Thebrightdar  I  J 

in  the  Drag- 

ons head —  17  50  51  35  2  2  I  1 

If  the  Right  Alcention  be  lefs  than  6  hours  or  more  than  18  hours,  the  Declina 
tions  of  thole  Stars  that  are  to  the  North  of  the  Equinoftial  mud  be  incrcafed  by  the 
Difference  for  time  to  come  •  and  the  Southern  Stars  Declinations  decreafcd :  but  in 
:he  other  Hemifphere  where  the  Right  Aicenfion  is  more  than  6  hours,  or  lefs  than 
[  8  hours,  the  contrary. _ 


head — — 235327  28  5  3 


TABLE 

OF 

VERSED  SINES 

L.. 

BOTH 

NATURAL  and  ARTIFICIAL 


VERSED  SINES- 


00  DEGREES. 


I  Natural 
Verfed  Sine , 


Natural  Co- 
'  erfed  Sine . 


op  D  E 
Natural  Co - 
Verged  Sine. 

I oocoooo 
99.91  ^9 1 

9994*%* 

9991*1$ 

9988364 

_pp8j4£6_ 

99%*')  41 
99196$ 8 
99161*9 
9973820 
9970912 
9968003 
9965094 
9962185 
9959276 
9956368 
9953459 
9950550 
9947641 
9944732 
994*8*3 

9938914 

9936005 
9933096 
99301S7 
_  9927279 
9924370 
9921461 
9918552 
9915644 
9912735 

-  Natural 
,  Verfed  sine , 

89  D~E 


Logarithm 
Verfed  Sine. 

Logarithm  Co¬ 
tter  fed  Sine . 

0.0000000 

10.00000000 

2.6264222 

3.2284822 

3.5806647 

5.8305422 

4.0243620 

9.9998736 

9*9997473 

9*9996208 

9.9994944 

9.9993679 

4.1827246 

4.3166182 

4.4326020 

4.5349070 

4.6264219 

4.7092072 

4.78478+3 

4.8543084 

4.9186777 

4.9786040 

9*9992414 

9.9991148 

9*9989882 

9*9988615 

9*9987348 

9.9986081. 

9.9984814 

9.9983546 

9.9982278 

9.9981009 

5.0346614 

5.0873192' 

5.1369663 

5.1839282 

5.2284810 

9.997974° 

9,9978470 

9.9977201 

9.9915950 

9*9974660 

5.2708594" 

5-3 1 12661 
5.3498762 
5.3868430 
5.4223002 

9.9973389 

9.99721x8 

9.9970846 

9.9969574 

9.9968302 

5.456366^ 

5.4891474 

5.5207359 

5.5512156 

5.5806620 

9.9967029 

9.9965756 

9.9964483 

9*9963209 

9.9961935 

Logarithm  Co - 
Verfed  Sine. 

Logarithm 
Verfed  Sine. 

VERSED  SINES. 


00  D  E  G  R  E  E  S. 


Natural 

Natural  Co- 1 

Logarithm 

M. 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

30 

3S1 

9912735  | 

5 .5  806620 

31 

4°7 

9909826 

5.6091426 

32 

|  434 

9906917 

5.6367191 

33 

461 

9904008 

5 .6634468 

34 

489 

_ O 

990 T 099 

5.685/3765 

9895282 

9892373 

9889464 

9886555 

9883647 


5-7*45546 

5.7390233 

5.7628214 

5.7859850 

5*8085468 

5.8305373 


9880738  5.8519848“ 

9877829  5.8729154 

9874921  5*8933534 
9872012  5.9133217 

9869104  ji  .932841 2 
9866195  5.9519314 

9863286  5.9706112 
9860378  5*9888977 


9857469 

9854561 


6.0068070 

6.0243546 


9851652  I  6.0415546 


9848743 
9845 83 j 


6.05  84206 
6.0749654 


9842926  6.0912008 
9840018  6.1071384 
9837109  6.1227887 

9834201  6.1381620 

9831292  6.1532679 

9828384  6.1681156 

9825476  6. 1827137 


Natural  \  Logarithm  Co 
Verfed  Sine}  V erfed  Sine. 


89  DEGREES. 


Verfed  Sine. 

9.9961935 

9.996o66o 

9.9959385 

9.9958ho 

9.9956834 

9.9955558 

9.9954282 

9.995  3°°5 

9.995 1728 

9.9950450 

9.9949112. 

9.9947894 

9.9946615 

9.9945336 

9.9944057 

9.9942777 

9.9941497 

9.99402 16 
9.9938936 
9.9937654 

9.9936373 

9.9935091 

9.9933808 

9.9932526 

9.9931243 

9.9929959 

9.9928675 

9.9927391 

9.9926106 

9.9924821 

9.9923536 


VERSED  SINES. 


1  DEGREE. 

M. 

Natural 
Perfect  Sine. 

Natural  Co- 
Perfed  Sine. 

Logarithm 
Per  fed  Sine . 

Logarithm  Co¬ 
per  fed  Sine . 

0 

1523 

9825476 

6.1827137 

9.9923536 

60 

1 

1574 

9822567 

6.1970707 

9.99*2250 

59 

2 

1626 

9819659 

6.2311938 

9*9920964 

58 

3 

1675? 

9816750 

6.2250913 

9.9919677 

57 

4 

27  33 

98 1 3 842 

6.2387696 

9.9918391 

56 

_ 5 

1788 

9810934 

6.2522361 

9.9917103 

55 

6 

1843 

9808025 

6.2654968 

9.99i  5  8  nT 

54' 

7 

1899 

9805157 

6.2785581 

9.9914528 

53 

8 

1956 

9802208 

6.2914259 

9.9913240 

5* 

9 

2014 

9799300 

6.3041058 

9.991 195 1 

5i 

10 

2073 

9796392 

6.3166033 

9.9910662 

5o 

11 

2133 

$793483 

6.3289234 

9.99093  72 

4^ 

12 

2194 

9790575 

6.3410714 

9.9908081 

48 

13 

2255 

9787667 

6.3530516 

9.9906792 

47 

14 

3317 

9784759 

6.3648689 

9-9905501 

46 

15 

2380 

9781851 

6.5765*75 

9.9904210 

_45 

16 

2444 

9778943 

6.3880317 

9.9902919 

44 

17 

2509 

9776035 

6-5993855 

9.9901627 

43 

1 8 

2575 

9773 1 27 

6.4105928 

9.9900335 

42 

19 

2641 

9770219 

6.4*16574 

9.9899043 

20 

2708 

97673 1 1 

6.4325826 

9.9897750 

_4°_ 

39 

21 

2776 

£764403 

6.4433607" 

9.9896456 

22 

2845 

976149? 

6.4540294 

9.9895163 

38 

*>  -> 

2915 

£>758587 

6.4645573- 

9.9893869 

37 

24 

2986 

$755679 

6.4749592 

£>9892  575. 

36 

_2i_ 

3057 

£75*77* 

6.4852380 

9.9891280 

_J5 

26 

3129 

9745863 

6=4953965 

9.9889985 

34 

27 

3202  ■ 

$746955 

6.5054376 

9.9888689. 

33 

28 

3276 

9744°47 

6.5153639 

9.9887393 

32 

29 

335i 

9741159 

6.5251780 

9.9886097 

31 

5° 

3427 

9758231 

6.5348825 

9.9884801 

30 

Natural  Co- 
l  erfed  Sine. 

Natural 
Per  fed  Sine. 

Logarithm  Co¬ 
ver  fed  Sine. 

Logarithm 
Per  fed  Sine. 

M. 

88  • 

DEG  11  E  E  S. 

M. 


30 


Natural 
Perfect  Sine . 


1  D  H  GREE. 


Natural  Co- 1  Logarithm 
Perfect  Sine.]  Perfect  Sine , 


3427 


9738231  |  6.5348825 


Logarithm  Cc 
Perfect  Sine. 


9.9884801 


30 


3i 

3504 

$735323 

32 

3581 

973*4*5 

33 

365$ 

9729507 

34 

3738 

9726599 

35 

3818 

9723692 

36 

3899 

9720784 

37 

3981 

9717876 

38 

4063 

97H968 

3* 

4146- 

97I2060 

40 

4230 

9709153 

4* 

4315 

9706245 

42 

4401' 

9703337 

43 

4488 

9700430 

44  , 

4576 

9697522 

45 

4664 

969461 5 

46 

475  3 

9691707 

47 

4843 

9688800 

48 

4934 

9685892 

49 

5026 

9682985 

_5o_ 

,  5119 

9680079 

5 1 

5213 

9677170 

5* 

5307 

9674263 

53 

540* 

9671355 

54 

5498 

9668448 

55 

5595 

1  9665541.. 

56 

5693 

9662633 

57 

5792 

9659726 

58 

5891 

9656819 

59 

5991 

9653912- 

60 

6092 

9651005- 

Natural  Co¬ 

Natural 

per  fed  Sine. 

V erfed  sine. 

<5-54447$7 

9.9883503 

2 

6.553972O 

9.9882206 

2 

6.56331517 

9.9880908 

2 

6.5726509 

9.9879610 

2 

6.58184I8 

9.98783U 

2 

6.5909365 

9.9877013 

2 

6.5999368 

9.9875713 

2 

6.608845O 

9.9874414 

2 

6.6176626 

9.9873 1 14 

2 

6.6263916 

9.987181? 

2 

|£.635°337 

9.98705 1 2 

1 

6.6435907 

9.98692 1 1 

1 

6.6520642 

9.9867910 

1 

6.66O4558 

9.9866608 

1 

6.668767I 

9.9865305 

1 

|  6.6769996 

9.9864003 

1 

!  6.6851548 

9.9862700 

1 

6.6932340 

9.9861396 

1 

6.7012388 

9.9860092 

1 

6.7091706 

!  9.9858788 

1 

6.7170304 

9.9857484 

6.7248199 

9.9856179 

6.7325400. 

9.9854873 

6.7401 92  r 

9*9853568 

6.7477774 

9.9852261 

6- 7552970. 
6.76275  20 
6.7701436 
6.7774728 
6.7847406 

I  Logarithm  Co - 


9.98)0955 

9.9849648 

9.9848341 

9.9847033 

$>.984572? 

Logarithm 
Per  fect  Sine. 


4*1^  0\  *-4  OO'O  O  *~f  U->  -f*>  | '-'i  0\^J  OOVOIO  »~i  w  L  on  -vj  oo^o 


.  VERSED  SINES, 


_  2  DEGREES. 

Natural  \N at  ural  Co-]  Logarithm  I. 


Natural  Natural  Co-  Logarithm 
Verfed  Sine,  Verfed  Sine.  Verfed  Sine. 

6092  9651005  6.7847406 


<Si94 

9648098 

6296 

9^45 1 91 

•64OO 

9642284 

6505 

9<5?9337 

66lO 

963647O 

6716 

9633363 

6823 

9630656 

6931 

9627749 

7040 

9624842 

7150 

9621936 

7260 

9619029 

7^71 

96l6l22 

7483 

96l 32I 5 

7596 

9610308 

7710 

9607402 

7825 

9604495 

7940 

9601588 

8056 

9598682 

|>7J 

9595775 

829I 

9592869 

84IO 

95^9962 

8530 

9587056 

865I 

9584149 

lV2 

9381243 

8894 

9578337 

6.8740712 


6.9248004 


9HI  9572524  6.9609886 
9266  9569618  6.9668786 

9392  9566712  6. 9727272 

_ 95i8  9563806  6.9785359 

Natural  Co -  Natural  LogaritbmCo- 
V rfed  Sine.  Verfed  Sine.  Verfed  Sine. 

W  D  E  G  R  EES 


LogaritbmCo- 
V erfed  Sine . 

9-9845725 

9.9844417 

9.9843108 

9.9841799 

9.9840490 

9-9%?9I79 

9.9837869 

9.9836559 
9.9835248 
[9.9833936 
9.9832624 
9.98^1312 
9*9830000 
9.9828686 
9.9827  37  j 
9:9826059 
9.9824745 
9.9823431 
9.9822116 
9^9820801 

9-9819485 

9.9818169 

9.9816853 

9.9815536 

9.9814219 

9.9812901 

9.9811 587 

9.9810265 

9.9808946 

9.9807627 

9.9806308 

Logarithm 
Verfed  Sine, 


_ 3  DECREES. _ 

Natural  Natural  Co-  Logarithm  LogarithmCo- 
Verfed  Sine,  Verfed  Sine.  Vtrfed  Sine.  Verfed  Sine. 

o  M705  9476640  7.1568680  9.9766544  60 

1  13857  947373  5  7-I4i679i  9.9765212  59 

2  140x1  9470850  7.1464656  9.9765881  58 

?  14165  9467925  7.1512219  9.9762548  57 

4  145.20  9465020  7.1 559542  9.9761216  56 

-5  14476  9462116  7.1606609  99759885  55_ 

6  146??'  94592n  7-1653422  9.9758550  54 

7  14791  9456306  7.1699984  9.9757216  53 

8  14950  9453402  7-1746297  9.9755882-  52 

9  15109  9450497  7-1792365  9-9754547  5i 

so _ 15269  9447593  7.1838189  9.9753212  50 

n  1  543°  9444688  7.1883773  9.9751877  49 

12  15592  9441784  7.1929118  9.9750541  48 

13  15755  943888°  7-!974228  9.9749205  47 

.14  1 59*9  9435976  7-2019104  9.9747868  46 

■ 1  5 _ j6oSj  943  3°72  7^£6j75£  9.9746531  _4$_ 

16  16248  9430168  j  7.2108167  9.9745194  44 

17  16414  9427264  7.2152358  9.9743856  43 

18  .16581  9424360  7.2196326  9.9742519  42 

19  16749  9421456  7.2240071  9.9741180  41 

20  16918  9418552  _7- 2283597  9.9739841  40 

21  17088  9415648  7.2326906  9.9738502  39 

22  17258  9412744  7.2370000  9.9737162  38 

23  17429  9409840  7.2412881  9.9735822  37 

24  17601  9406936  7.2455551  9.9734482  36 

_?5 _ 17774.  9404033  7.249801 3  9.9733141  j 

26  1 7948  9401129  7.2540267  9.9731800  34 

27  18123  9398225  7.2582317  9.9730458  33 

28  18299  93953'22  7.2624164  9.9729117  32 

29  18475  9392418  7.2665810  9.9727774  31 

3°  18652  938951^  7.2707258  9.9726431  30 

Natural  Co-  Natural  LogarithmCo-  Logarithm 
I  Verfed  Sine.  Verfed  Sine.  Verfed  Sine.  Verfed  Sine . 

86  D— E~  G~R~E~E— S.  “ 


CN-n.  uv  j 
O  O  OOM  0\ 


VERSED  SINES.. 


_ i  DE 


Natural  Natural  Co- 
Verfed  Sine.  Verfed  Sine. 

_ 18652  938951*7" 1 

18830  9386611 

19009  9383708 

19189  9380804 

^369  9377901 

_ J£5j£_  937499g_ 

!973*  9372095 

i9923  9369192 

20099  9366289 

20284  9363386 

.  20470  936048? 

20657  935758o 

20844  9 354677 

21032  9351774 

2122  9348871 

21411  9345969 

2l602~  *9343066* 

21793  9340163 

21985  9337261 

22178  9334358 

—  2g372  9331456 

22567  '*9328553' 
22763  9325651 

22960  9322749 

23157  9319847 

_ ?_3355_  9316945 

23554  93T4°43 

23754  9311141 

23955  9308239 

24!57  9305337 

24360  9302435 

Natural  Co-  NaturaT 
P ’ffte  Sine.  Verfe^  -Sine. 

_ 86  D  E 


G  R  EES. - — 


I  Logarithm  | Logarithm  Co- 
Verfed  Sine,  [  Verfed  Sine. 

7-2707258  j  9.9726431 


7-2748508 

7-2789563 

7.2830425 

7.2871095 

7-29I1  576_ 

7.2951869 

7.2991975 

7-3031897 

7.3071636 

7-3I111Q4 

7-3150572** 

7-3189773 

7.3228797 

7.3267646 

7-3306322 

7-3344827 

7-3383161 

7-3421327 

7.3459326 

7-3497159 

7-3534828 

7-3572334 

7.3609678 

7.3646863 

7-3683888 

*7.3720757 

7-3757469 

7-3794027 

7-3830431 

7.3866683 

I  Logarithm  Co- 
.  6V«e. 

G  R  E  E  S. 


M  m 


9-9723o88 

9-9723745 

9.9722401 

9’972io56 

9-97I97I1 

9.971836*7 

9-9  717021 

9.9715675 

9.9714329 

1  9-9712982 
9-9711635 
9.9710288 
9.9708940 
9-9707592 
9-970624? 
9-9704894* 

.  9-9703545 

|  9-9702195 

!  9.9700845 
1  9-9699494  _ 
9.9698143"“ 
;  9.9696792 
,  9-9695440 
j  9.96940S8 
9.9692735 
.  9.9691 382 
’  9-9690029 
|  9-9688675 
j  9.9687321 
j  9.9685967 

Logarithm 
Verfed  Sine.  ' 


_Jf 

_ 

29 

28 

27 

26 

_£5 

J 

24 

2? 

22 

21 

20 

270 


VERSED  SINES, 


VERSED  SINES. 


Logari , 

Fir  fed 

9215409  t  7.4889265 


92 12509 

9209609 
9206709 
9203809 
9200910 
9198010 
9I95IH 
919221 1 
918931 2 
9186413 
9183514 
9180615 

9111116 

9174817 

9171918 

9169019 


7.4921359 

7*4953353 
7.4985193 
7.5016934 
7.5048560 
7.5080071 
7.51 1 1468 
7.5142751 

7.5173922 

7.5204982 

7.5235930 

7.5266769 

7.5297498 

7.5328119 

7.5358632 

7.5389038 


9166120  7*5419338 


9163222 

9610323 


7.5449532 

7.5479021 


9157424  1  7-55096C7 


9154526 

9151628 


7-5539489 

7.5509268 


9148729  7.5598946 

9145831  7.5628522 


9142933 

9140035 

9137137 

9134239 

9131341 

9128443 


7*56$7997 

7.5687373 

7.5716650 

7.5745828 

.7.5774908 

7.5803891 


Natural  Co- 
Ferfed  Sine. 


Natural  \Logaritbm  Co 
Ve r  fed  Sine}  I  er  fed  Sine/ 

8  5  DEG  R~  B  E  57 
Mm2 


9.9645146 

9.9643779 

9.964241 2 
9.9641044 
9.9^39676 
9.9638308 
9.9636939 
9.9635570 
9.9634200 
9.9632830 
9.963 1460 

9.9630089 

9.9628718 

9.9627346 

9.9625974 

9.9624601 

9.9623229 

9.9621855 

9.9620482 

9.9619108 

9.9617733 

9.9616358 
9.9614983 
9.9613607 
9.9612232 
9.961085  5 


9.9609478 

9.9608101 

9.9606723 

9.9605345 

9.9603967 

Logarithm 
Fer  fed  Sine. 


VERSED  SINES. 


Natural 
Per  fed  Sine . 


5  D  E  G  K,  E  E  S 
Natural  Co-  Logarithm 
rerfed  Sine.  Verged  Sine. 

9 12.8443  7-5803891 


435  *3 
43835 
44107. 
44380 
44*55 
44930 
45205 
45482 
457*o 
4*038 

Natural  Co 

t  erfed  Sine. 


9i* 5545 
9122647 

9119750 
9116852 
9H3955 
9111057 
9 I 08 1 60 
9105263 
9102366 
90994*9 
9096572 
9093*75 

9090778 

9087881. 

9084984 

9082087 

9079191 

9076294 

£073398 

9070502 

9067605- 

9064709 

9061813 

9058917 

905*021 

9053125 

905C229 

9047333 

9044437 

9041542 

Natural 


7*583*777 

7.5861568 

7-5850*65 

7-5918864 

7-594732* 

7-5975783 

7.6OO4IO3 

7.603233I 

7.6O6O468 

7.6088513 

y.*i  16468” 

7**144333 

7-* 172109 
7.619979^ 
7.6227395 
7.6254906 
7**282330 
7.6309668 
7.6336920 
7.6364086 
7-*39i  167 
7-6418164 
7**445078 
7.6471908 
7**498655 
7.6525320 
7-*55i903 

7^*578404 

7.6604825; 

7.6631166 

|  Logarithm  Co- 


Ver  fed  Sine.  Ver  fed  Sine. 

84  DEG  rTE 


Logarithm  Co - 
Ver  fed  Sine. 

9-9*03967 

9.9602588 

9-9*01209 

9-9599829 

9.9598449 

9-9  597068 
9.9595*88 
P-9  5943C6 
9-9592925 
9.9591542  ! 
9-959oi6o 
^-9588777 
9.9587394 
9-9586oio 
9.9584626 
9.9583241 
9^95*i857~ 
9.9580471 
9.9579o86 
9-9577*99 
9.957*313 

9.957492  6 
9-9573539 
9.95  72151 
9.95707*3 
9.95*9374 
9.95*7985 
9.95**59* 
9.95*5206  ! 
9.95*3816 ! 
9.95*2425 1 
Logarithm 
Ver  fed  Sine. 
E~S. 


f-^OO  0\  o  I  M  n  r^-OO  OvOl«  n  *>-J  rj-  l/s  pO  f^OO  0\  O 

ml  i^l  m  m  m  ir,  »/->!  vs  ia  m 
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VERSED  SINES. 


6  D  E 

G  R  E  E  S. 

M. 

Natural  I 
Verfed  SineJi 

Natural  Co - 
Verfed  Sine. 

Logarithm 
Verf  ed  Sine. 

LogarithmCo- 
Verfed  Sine. 

0 

00 

r- 

n- 

i/-- 

8954715 

7.73S6303 

9.9520518 

60 

1 

55086 

8951822 

7.7410375 

9.9519114 

59 

2 

55371 

8948929 

7-7434380 

9.9517711 

58 

3 

55697 

8946036 

7-7458319 

9., 516307 

57 

4 

56004 

8943143 

7.7482192 

9'95I49°2 

56 

5 

_ 563iJL 

8  .>4  02  5 1 

7.7505999 

9.9513497 

55 

6 

56621 

8937358 

7-7529742 

9*951 2092 

54 

7 

56931 

■8,34466 

7*75534x9 

9.9510686 

5? 

8 

57241 

8931574 

7.7577031 

9.95092S0 

52 

9 

57552 

8928682 

7.7600580 

9.9  507874 

51 

10 

57864 

8,25790 

7.7624064 

9.9506467 

5° 

1 1 

58177 

8922898 

7-7647485 

9.9505059 

49 

.12 

58491 

8920006 

7.7670843 

9-9503652 

48 

I:3 

58806 

8917114 

7.7694138 

9.9502243 

47 

x4 

59121 

8914222 

7.7717371 

9.9500835 

46 

J.5_ 

59437 

891 1 331 

7.7740541 

9.9499426 

45 

16 

59754 

8908439 

7.7763649 

9.9498016 

44 

*7 

60072 

8905548 

7.7786696 

9.9496606 

43 

18 

60391 

8902656 

7.7809682 

9.9495196 

42 

x9 

60710 

8899765 

7.7832607 

9*949378  5 

41 

20 

61030 

8896874 

7-7855472 

9-9492375 

_4o_ 

21 

61351 

'8893983" 

7.7878276 

9.9490963 

39 

22 

61673 

8891092 

7.7901020 

9-9489551 

38 

2  3 

6  1996 

8888201 

7.79-23705 

9.9488139 

37 

24 

62320 

8885310 

7-7946331 

9.9486716 

36 

^5_ 

62645 

8882420 

7.7968897 

.99485313 

9.9483899 

j 

_35_ 

34 

26 

62971 

8879529 

7.7993405 

27 

63297 

8876639 

7.8013855 

9.9482485 

33 

28 

63624 

8873748 

7.8036246 

99481071 

32 

29 

63952 

8870858 

7.8058580 

9.9479656 

31 

3o 

64281 

8867968 

7.8080856 

9.9478241 

3° 

Natural  Co. 
V °.rfed  Sine- 

Natural 
Verfed  Sine . 

Logarithm  Co- 
,  ^ <5V#e. 

Logarithm 
Verfed  Sine. 

M. 

83  degrees;'  " 

VERSED  SINES. 


*75 


_ 6.  D  E 

Natural  \Natural  Co- 
Verfed  Sine}Verfed  Sine. 


G  R  E  E  S. 

Logarithm  Logarithm  C . 
Verfed  Sine,  j  Verfed  Sine. 


64281 

6461 1 
64942 
65273 
65605 

_JL5 9lL. 

66272 

666c8 

66943 

67279 

67616 

67954 
68293 
68633 
68974 
693  1  5 
69657 
70000 

7°  3  44 

70689 

_ 7£?3_5_ 

713S2 

7X729 

72077 

72426 

72776 

73127 

75479 

7?8?i 

74184 
74559 
Natural  Co- 
Verfed  Sine. 


8867968 

8865078” 

88621S8 

8859298 

8856408 

8853518 

8850628 

8847759 

8844849 

8841960 

8839071 

8836182 

8833293 

00  30404 

8827515 

8824626 

8821737 

881 S849 

8815^60 

S813072 

8810184 

8807296 

SS04408 

8801 520 

8798632 

_8295745_ 

8792857 
8789, 69 
87S7082 
8784194 
8781307 

Natural 
zerfed  Sine. 

”83  D  E 


7.8103076 

7.8125237 

7.8147545 

7.8169392 

7-8191 386 

7.821 3"3^3“ 

7.8235205 

7.8257032 

7.8278804 

7.S300522 

7-8322185 

7-8345794 

7.8365349 

7.838685I 

7.840S299 

7.84296^5 

7.8451037 
7.8472327 
7.849^65 
7-&5x475x 
7.8535S85 
7.8556968 
7.85779^9 
7.8598.80 
7.8619910 
7.8640789 
7.8661618 
7.8682397 
7.8703126 
7»87238o6 
Logarithm  Co 


9.9478241 

3° 

9.9476825 

29 

9.9475409 

28 

9-9473993 

27 

9'9472576 

26 

9-947H59 

_i5 

9.9469741 

24 

9.9468323 

23 

P.9466904 

22 

9.9465485 

21 

9.9464066 

20 

y. 9462646 

9.9461126 

18 

9.9459805 

-17 

9-9458385 

16 

9.9456963 

_i5 

;  9-945  5  541  1 

14 

i  9.9454119 

13 

j  9*94526-  6 

1 2 

;  9. -451273 

1 1 

'  y. 944-^8  50 

10 

|  9-9448425 

_  9 

9-9447001 

8 

9.9445576 

7 

9.94441 5 1 

6 

9.9442726 

_ 5 

9.9441300 

9-9439873 

9.9438446 

9.9437019 

9-9435591, 

Logarithm . 


Verfed  Sine .  Verfed  Sine, 

(Trees. 


VERSED  SINES. 


_ 7  D  E  G 

N Mural  \NatitraTCo^ 
V itfed  SinelVerfed  Sine. 

745 19  8781307 


745  H 

74894 

7525° 

75607 

75964 

76681 
77041 
7668 1 
77764 
_78t  26 
78484 
788.53 

79218 

79584 

79951 

80318 

80686 

81055 

OL425 

81796 

82l68 

83541 

82914 

.83288 

8366; 

84039 

84416 

84794 

85172 

8555i 


REES. _ 

Logarithm  LogantbmCo- " 

Verfed  Sine.  Verfed  Sine. 

7.872380  6  9.943559! 


8778420 

877558? 

8772646 

87797'59 

8766872 

876398  5 
8761099 
8758212 
87.55326 

8752440 

87595S4 

8746668 

8743782 

S740896 

87?8oio 

87?5I24 

8732239 

873935? 

8726468 

8723583 

8720698 
871 781: 5 
8714928 
8714928 
8712043 
8709159 
8706274 
8703390 
8699505 
8697622 


Natural  Co-  Natural 
Verfed  Sine.  Verfed  Sine. 

~  8T  U 


7.8744436  9.9 

7.8765017  9.9 

7.8785.55°  9.9 

7.8806033  9.9 

7.S826469  9.9 

7.8846856  9*9 

7.8S67196  9.9 

7.8887487  9.9 

7.8907784  9.^ 

7.8927928  9.^ 

7.8943078  "9^ 
7.8968181  9.0 

7.8988238  9.9 

7.9008248  9.9 

^9028212  9.9 

7.9048130  "9^ 
7.9068002  9.5 

7.9087829  9.5 

7.9107610  9.5 

7-9I27H6  _9i 
7.9147058  9<s 

7.9166684  9.^ 

7.9186286  9.5 

7.9205844  9.c 

7^225358  94 

7.9244827  9.5 

7.9264253  9.5 

7.9283636  9.5 

7.9302975  9.c 

7-9322271  94 

LogarithmCo-  L 
Verfed.  Sine.  Vet 

E  G  R  E  E” 


9-943  5591 
9.9434163 

9-9432735 

9.9431306 

9.9429876 

9.9428446 

9-9427016 

9.9425586 

9.9424155 

9.9422723 

9.9421291 

9.9419859 

9.9418426 

9.9416993 

9.9415560 

9.9414125 

9.9412691 

9.9411256 

9.9409822 

9.9408385 

9-9406949 

9.9405513 

9.9404076 

9.9402638 

9.9401201 

9.9399762 

9.9398324 

9.9396885 

9-9395445 

9.9394005 

9-9392565 
Logarithm 
V erfed  Sine. 


VERSED  SINES. 


_ 7_ 

Natural 
Verfed  Sine , 

-  S55Sl 
85931 
86312 
86694 
87077 
_  87460 

87844 
88229 
88615 
89002 
_ 89391 

%9779 
90168 
90558 
90949 
91341 
91734 
92124 
92521 
92916 
_  93312 

93709 
94107 
94506 
94905 
.  95305 

957°$ 
9<5io8 
£6511 
5*6915 
973  IP 
Natural  Cc- 
Verfed  Sine. 


DEGREES.  ~~ 

Natural  Co-  Logarithm 
Verfed  Sine,  rerfed  Sine 

8697622  |  7.9322271 
8694738  I  7.9341523 


8691854 

8688970 

8686086 

86&3202 

8677436 

8674553 


7*P34I523 
7-9360734 
7-P37PPOI 
7*9399027 
7-9418110 
7-9437*5  1 
7-9456I50 


8671670  7.9475107 
8668787  7.9494023 
8665904  7.9512898 

7*953i73^ 

0660138  7.9550525 

8657256  7.9569276 
8654373  7*9587988 

8651491  7 .9606663 

8648608  7.9625290 

8645726  7.9643880 
8642844  7.9662431 

8639962  7.9680942 

8637080  7.9699414 
8634198  7.9717846 
8631317  7*9736239 
8628436  7-9754593 

8625554  7.9772908 


8622673 
8619792 
861691 1 


7-9791184 
7.9809422 
7.982762 1 


8614030  7.9845782 


861 1 149 
8608269 


7.9863905 

7.9881990 


Natural  L Logarithm  Co 
Per  fed  Sine}  Per  fed  Sine. 
8*  DEGREE  S 
~~  Nil 


Logarithm  Co 
Verfed  Sine , 

9.9392565 

30 

9.9391224 

29 

9.9389083 

28 

9.9388241 

27 

9.9386800 

26 

0-P385J57 

25 

9.9383;?  14 

24  ^ 

9.938241  I 

23 

9.938l027  , 

22 

9.9379583 

21 

9.9378139 

20 

9.9376693 

19 

9.9375248 

l8 

9-93738°2 

17 

9.9372356 

9.9370909 

_*5_ 

9.93694^2 

T4  : 

9.9368015 

*3 

9.9366567 

12 

9.93651 1-8 

11 

6.9363670 

10 

9.9362220 

9 

9.9360771 

8 

9.935932i 

7 

9.935787o 

6 

9.9356419 

.  5_ 

99.354968 

4 

9-93  53*i  5*6 

3 

9.9352064 

2 

9.935061 1 

1 

9.9349158 

0 

Logarithm 
Verfed  Sine 

M. 
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8  DEGREES.. 

M. 

Natural 
Verfed  Sine. 

Natural  Co- 
Vcrfed  Sine . 

-  Logarithm 
Verfed  Sine. 

LogarrthmCo - 
Verfed  Sine. 

0 

97319 

8608269 

7.9881990 

9.954915s 

60 

1 

977H 

8605388 

7.9900038 

9-9547705 

59 

2 

9S130 

8602508 

7.9918047 

9.9546251 

5s 

3 

885}7 

8599627 

7.9936020 

9-9544756 

57 

4 

98j?5 

8596747 

7-9955955 

9-9545342 

56 

:  5 

_ 99354 

8595867 

7-9971855 

9.9341886 

55 

,  6 

9976? 

8590987 

7.9989715 

-9-9340431 

54 

i  7 

100173 

8588107 

8.0007537 

9-9  3  3  s97  5 

53 

8 

100584. 

8585228 

8.0025325 

9.9337526 

52 

!  9 

100996 

8582348 

8.O043076 

9.9?  36o6l 

51 

Mo 

101409 

8579469 

8.O06079O 

9.9334604 

50 

'  II 

101823 

8576590 

8.OO78468 

9.9333146 

49 

:  12 

1022.38 

8575711 

8.OO961  IO 

9.9331688 

48 

I  1  3 

102653 

8570832 

8.01 1 3716 

9.9330229 

47 

14 

103069 

8567955 

8.01 31287 

9.9328771 

46 

.  M 

103486 

8565074 

8.0148822 

9-9}273lI 

16 

1 03904 

8562195 

g.  0166321 

9.9325851 

44  ■ 

1 7 ’ 

104323 

8559516 

8.0183785 

9.9324391 

43 ! 

18 

I04743 

8556458 

8.0201213 

9.9322930 

42 

*9 

105x63 

8555559 

8.0218607 

9.9321469 

41 

20 

_i_°_5584_ 

85  50681 

8.0235965 

9.9320007 

_4^_ 

21 

106006 

8547805 

8.0253289 

9.9318545 

39 

22 

I06429 

8544925 

8*0270578 

9.9317083 

23 

I06853 

8542047 

8.0287833 

9.931  5620 

37 

24 

IO7277 

8559169 

8.0505055 

9i93I41 56 

3^ 

25 

IO77O2 

8556292 

8.0322239 

9.9312692 

ji_ 

26 

108128 

8555414 

8.0559591 

9.93II228 

34 

2z 

108555 

8550557 

8.0356508 

9.9309764 

33 

28 

IO2983 

8527660 

8.0575592 

9.9308299 

32 

29 

IO9182 

8524785 

8.0390643 

9.9306833 

30 

109841 

8521906 

8. 0407659 

9.9305367 

30 

Natural  Co- 
Verfed  Sine. 

Natural 
Verfed  Sine. 

LogarithmCo- 
Verfed  Sine . 

Logarithm 
Verfed  Sine. 
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8  DEG  REES, 


M. 

Natural 
Verfed  Sine 

Natural  Co- 
Verfed  Sine 

Logarithm 
Verfed  Sine. 

Logarithm  Co- 
Verfed  Sine 

3° 

109841 

8521906 

8.0407659 

9.9505367 

30 

31 

32 

33 

34 

35 
3^ 

si 

39 

-40- 

1 10271 

1 10702 
111134 
111567 
X12001 
112435 
112872 
113308 

”3745 

114183 

8519029 

8516152 

8513276 

8510J99 

850752? 

8504647 

8501771 

8498895 

8496019 

849?M? 

8.0424642 
8.0441  592 
8.0458509 

8-047539} 

0.0492243 

8.0509061 

8.0525847 

8.0542599 

8.0559519 

8.0576007 

■  9.9303901 
9.9302434 
9.9300967 

9*9299-199 
9. 9298031 
9.9296563 
9.9295094 
9.9293624 
9.9292154 
^.9290684 

29 

28 

27 

26 

24 

23 

22 

21 

20 

41 

42 

43 

44 
_45 

46 

47 

48 

49 

1x4622 

1 1 5062 
115502 

U-594? 

H6385 

8490267 

8487?92 

8484516 

848164I 

8478766 

8.0592663 

8.0609286 

8.0625878 

8.0641438 

8.0658966 

9.9289213 

9-9287743 

9.9286271 

9.9284799 

9.9283326 

”"*9- 

18 

*7 

16 

_£5_ 

I  16828 

II7272 

1 1 77 1 7 

118162 

1 18608 

8475891 

8473OI6 

847OI4I 

8467266 

8464392 

8.0675463 
8.0691928 
8.0708362 
8.0724764 
•  8.0741136 

9.9281854 

9.9280380 

9.9278907 

9.9277432 

9.9275958 

14 

J3 

1 2 

11 

10 

51 

52 

53 

54 

55 

119055 

119503 

119952 

1.20402 

120852 

8461518 
8458644 
8455770 
8452896  ■ 

8450022  j 

8.0757476  ! 
8.0775786  j 
8.0790065  t 
8.08063X  3  i 
8.0822531  ! 

9.9274483 

9.9273008 

9.9271531 

9.9270055 

9.9268578 

1  9 

8 

7 

6 

_ 5__ 

58 

59 

60 

12x755 

122208 

122662 

123117 

8447148' 

8444275 

-844X401 

8438528 

8435655 

8.0838715 

8.0854976 

8.0871002 

8.0887099 

8.0903166 

9.9267101 

9.9265624 

9.9264146 

9.9262667 

9.9261x88 

4 

3 

1 

0 

Natural  Co- 
Verfed  Sine. 

Natural  1 
Verfed  Sine. 

Logarithm  Co- 
Verfed  Sine.  | 

Logarithm 
Verfed  Sine. 

M. 
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M. 

Natural: 
Per  fed  Sine. 

Natural  Co¬ 
ver  fed  Sine. 

Logarithm 
Verfed  Sine. 

Logarithm  Co 
Per  fed  Sine. 

o 

i23U7 

843565s 

8.09031 66 

9.9261188 

60 

i 

I2?573 

8432782. 

8.09.19  03 

9*9259709 

59 

2 

124029 

8429909 

8.093  5  2  ro 

9*9258229 

58 

3 

324486 

8427Q36 

8.C95  1 188 

9.9256749 

57 

4 

1 24944 

8424163 

8.0967136 

9.9155x68 

56 

5 

125403 

8411291 

8.0983055 

9.9*53787 

55 

6 

125863 

8418419 

8.0998944 

9.9252306 

54 

7 

126323 

8415547 

8.1014804 

9.9250823 

53 

8 

126784 

8412.675 

8.1030635 

9.9249341 

52 

9 

12724  6: 

8409803 

8. 10464^7 

9.9247858 

5i 

IO 

127709 

8406931 

8.1062211 

9.9246375 

50 

ii 

128173 

8404059 

8.1077955 

9.P244891 

4  9 

12 

,  128638 

8491188 

8.1093671 

9.9243407 

48 

*3 

328103 

8398316 

8.1109358 

9.9241922 

47 

14 

129569 

8395445 

8.1 1 25017 

9.92404.37 

46 

15 

130036 

8392574 

8.1140647 

9.9138956 

45 

1 6 

130544 

8389703 

8.1156249 

9.9137466 

44 

17 

130973 

8386832 

8.1171823 

9.9*35979 

43 

18 

*3*443 

8385962 

8.1187369 

9.9234493 

42 

1 9 

1 3*9i'> 

8381091 

8.1202887 

9.9233005 

4i 

20 

132384 

8378221 

8.1218377 

9.9231518 

40 

21 

132856 

8375351 

8.1233840 

9.9220030 

39 

22 

I33329 

837248i 

8.1249274 

p.9228541 

38 

*3 

133803 

836961 1 

8.1264681 

9*^227052 

37 

24 

134278 

8366741 

8.1280061 

9.9225563 

36 

25 

1 34754 

8363871 

8.1295413 

9.9234073 

35 

26 

135230 

8361001 

8.1310738 

9.9222583 

34 

27 

*357°7 

8358132 

8.1326036 

9.9221092 

33 

28 

136185 

8355262 

8.1341307 

9.9219601 

32 

2  9 

136664 

835*393 

8.1356551 

9.9218109 

31 

30 

*37144 

83495*4 

8.1371768 

9.9216617 

30 

Natural  Co 
Verfed  Sine. 

-  Natural 
Per  fed  Sine. 

Logarithm  Co - 
Pfcr/bf  Sine. 

Logarithm 
Per  fed  Sine. 

M. 
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M. 

Natural 
Verfed  Sine . 

Natural  Co- 
Verfed  Sine. 

Logarithm 
Verfed  Sine. 

Logarithm  Co- 
Ver  fed  Sine. 

3° 

1 37144 

83495*4 

8.1 311768 

9.9216617 

31 

32 

33 

34 

35 

137624 

1 381.05 

138587. 

13907° 

*39554 

8346655 

8343786 

8540918 

8338049 

855518! 

8.1  386958 
8.1402121 
8.1417258 
8.1432368 
8.1447452 

9.9215124 
9.9213632 
9.9212138 
9.9210644 
9.92091  50 

3^ 

37 

38 

39 

40 

140039 

140525 

I4IOII 

I41498 

I41986 

83  32313 
8329445 

8326577 

8323709 

8320841 

8.1462510 

8.147754* 

8.1492546 

8.1507525 

8.1522478 

9.9207656 

9.9206160 

9.9204665 

9.9203169 

9.9201672 

41 

42 

43 

44 

45 
46” 

47 

48 

49 
5a 

142475 

I42965 

143456 

I43947 

144439 

H4932 

145426 

I4592I 

*46417 

146913 

83*7973 

8315106 

8312239 

8309372 

8306505 

8303638 

8300771 

829,7905 

8295038 

8292172 

8.1557405 
8.1552307 
8.1 567182 
8.1582032 
8.1 596857 
8.1611656 
8.1626430 
8.1641178 
8.1655902 
8.1670600 

9.9200175 

9.9198678 

9.9197180 

9.9195682 

9.9194183 

9.9192684 

9.919**84 

9.9189685 

9.9188184 

9.9186683 

51 

52 

53 

54 

55 

u 

58 

59 

60 

147410 

147908 

I48407 

I48907 

*49407 

149908 

I 50410 

*509*3 

I5*4*7 

151922 

8289306 
8286440 
8285574 
8280708 
8277845 
8274978 
82721 1 3 
8269248 
8266383 
8263518 

8.1685273 

8. 1699921 
8.1714545 
8.1729144 
s-*7437i7 
8.I758267 
8.I772792 
8.I787292 
8.180I768 
8.1 816220 

9.9185182 
9.9183680 
9.9182278 
9.9180675 
9.9*79*72 
9.9177669 
9.91 76164 
9.9174660 

5-9*73*55 

9.9171650 

Natural  Co- 
Verfed  Sine. 

Natural 
Verfed  Sine. 
'80  DT 

Logarithm  Cor 
V °rfed  Sine . 
G  R  R  R  S 

Logarithm 
Verfed  Sine .  J 

VERSED  SINES. 


IQ  D  EGREE  S. 


M. 

Natural 
Verfed  Sine. 

Natural  Co- 
Ferjed  Sine, 

Logarithm 
Ferfed  sine. 

Logarithm  Co- 
Ferfed  Sine. 

o 

151922 

82635 18 

8.1816220  | 

9.9 171650 

60 

i 

.152428 

82 60653 

8.1830648 

9-9 1 70 144 

59 

.2 

152934 

8257789 

8,1845051 

9  91686 j8 

58 

3 

153441 

-8254925 

8.1859431 

9.9167131 

57 

4 

I53P49 

8252061 

8.1873786 

9*9165624 

56 

5 

.154450 

8249197 

8.1888118 

9.91641 16 

55 

6 

;I54P68 

8246333 

8.1902426 

9.9162609 

54 

7 

.15  5479 

8243469 

8.1916710 

9.9161 100 

53 

8 

15599° 

8240606 

8.1930971 

9.9I5959I 

52 

9 

.1 56502 

S*3774* 

8.1945208 

9*9158082 

5i 

lo 

i57°?5 

8234879 

8.I959421 

9*9 15<5572 

50 

1 1 

157529 

8232016 

8.1973611 

9.9155062 

49 

12 

158044 

8*29153 

8.1987778 

9*9153551 

48 

13 

158560 

8226290 

8.200192  r 

9.9152040 

47 

*4 

15^076 

8223427 

8.2016042 

9.9150528 

46 

159593 

8220565 

8.2030139 

9.9149016 

45 

16 

1601 1 1 

8217702 

8.2044213 

9.9147504 

44 

17 

160630 

82I484O 

8.2058264 

9.9145991 

43 

18 

161150 

82II978 

8.2072293 

9.9144478 

42 

IP 

161671 

8209116 

8.2086298 

9.9142964 

4i 

20 

162192 

8206254 

8.2100.281 

9.9141450 

40 

2  I 

162714 

8203392 

8.2114241 

9.9139935 

39 

22 

163237 

820053*1 

8.2128179 

9.9138420 

38 

23 

163761 

8193669 

8.2142094 

9*9136904 

37 

24 

164286 

8194808 

8.2155987 

9.9135388 

36 

*5 

164811 

8191946 

8.2169857 

9.9133871 

_35_ 

26 

1*55337 

8l89086 

8.2183705 

9*9 132355 

34 

27 

165864 

8186226 

8.2197531 

9.9130837 

33 

28 

166392 

8183366 

8.221 1334 

9.9129319 

32 

2  9 

166921 

8l80505 

8.22251 16 

9.9127801 

31 

30 

167451 

8177645 

8.2238875 

9.9126282 

30 

Natural  Co 
i  erfed  Sine. 

Natural 
Ferfed  Sine. 

Logarithm  C>o- 
Ferfed  Sine. 

Logarithm 
Ferfed  Sine. 
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_ 1 1  DEG 

Natural  Natural  Co-\ 
'Verfed  Sine.  Verfed  Sine, 

183728  8091910 

.184284  8089055 

184840  8086200 

,185397  8085545 

1  *  5  9  5  5  8080490 

_ 186514  807763  5 

.187074  8074780 

187634  8071926 

1.881,95  >8069072 

1887.57  .8066218 

_ 189.320  8063364 

.189884  8060510 

1.90449  8057656. 

,191014  8054803 

191 580  8051950 

492147  8049097 

192715  8046244 

193284  8043391 

193853  8040538 

194423  8037686 

.  1 94994.  8o?4834 

195566  8031982 

196139  8029130 

196713  8026278 

197288  8023426 

_ 197863  8020575 

198439  8017724 

199016  8014873 

199594  8012022 

200174  8009171 

200753  8006321 

Natural  Co >  Natural 
Ver fed  Sine.  Per  fed  Sine . 

 78  D 


REES. 

Logarithm  \LogarkhmCo 
Verfed  Sine .  Verfed  Sine, 

8.2641757  9.9080510 


8.2654867 

8.2667957 

8.2681028 

8.2694078 

8.2707169 

8.2720119 

8,2755m 

8.2746082 

8.2759055 

8.2771967 

8.2784880 

8.27-97774 

8.2810649 
8.2823504 
8.2836341 
8.2849158 
8.2861956 
8.2874755 
8.2887495 
8.2900236 
8.291.2958 
8.2925661 
8.2938346 
8.2951012 
8.2963660 
1  8.2976289” 
8.2988899 
8.3001491 
8.3014064 
8.3026619 


■9.9078977 

9.9077445 

9.9075911 

9.9074377 

9.9072842 

9'9°7'I3°7~ 

9.9069771 

9.9068236 

9.9066699 

9.9065163 

9.9063625 

9.9062087 

9.9060549 

9.9059011 

9-9057471 

9-9  o55932 

9.9054392 

9.9052851 

9.9051510 

9.9049769 

9.9048227 

9.9046685 

9-9°45I42 

9.9045599 

9.9042055 

9.904051 1 

9.9058966 

9.9057421 

9.9055876 

9.9054550 
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11  D  E 

G  R  E  E  S. 

M. 

Natural 

Natural  Co - 

Logarithm 

Logarithm  Co- 

Per  fed  Sine . 

Ferfcd  sine. 

Ferfed  Sine. 

Ferfed  Sine. 

jo 

200755 

800632 1 

8.3026619 

9-90 3433° 

30 

31 

201333 

8003470 

8.3039156 

9.9032783 

29 

32 

201914 

80006420 

8.3051575 

9.9031236 

28 

33 

202496 

7997770 

8.3064175 

9.9029689 

27 

34 

203079 

7994920 

8.3076657 

9.9O28I4I 

26 

J?5_ 

203663 

7992070 

8.3089122 

9.9026593 

25 

36 

204247 

7989220 

8.3101568 

9.902  5044 

24 

37 

20483.2 

7986571 

8.3113996 

9.9023495 

23 

38 

205418 

7985522 

8.3126406 

.9.902  I945 

22 

39 

206005 

7980675 

8.3138798 

9.9020395 

21 

40 

206593 

7977824 

8.3151 172 

9.90l8845 

20 

4i 

207182 

7974975 

8.3163529 

9.9017293 

~I9~ 

42 

207772 

7972126 

8.3175868 

9.9015142 

18 

43 

20^362 

7969278 

8.3188189 

9.9014190 

17 

44 

208953 

7966430 

8.3200493 

9.9012638 

16 

_4  5_ 

209545 

7963582 

8.3212779 

9.901  1085 

46 

210138 

7960734 

8.3225047 

9.9009531 

14 

47 

210732 

7957886 

8.3237298 

9.9007977 

13 

48 

211326 

7955038 

8.3249532 

9.900642  3 

12 

49 

211921 

7952191 

1 8.3261748 

9.9004868 

11 

_5o_ 

2125 17 

7949344 

'  8-3173947 

|  9.9003313 

10 

2I3II4 

7946497 

8.3286I28 

9.8901758 

9 

52 

213712 

794?65o 

8.3298292 

9.8900202 

8 

53 

2143H 

7940805 

1  8.3310439 

9.8998645 

7 

54 

214910 

7957957 

|  8.3322569 

9.8997088 

6 

55 

215510 

79551 M 

[  8.5334682 

9.8995  5 

_5_ 

56 

2161 r  i 

7952-265  I 

1  8.3346778 

9.8993973 

4 

57 

216713 

7929419  j 

!  8-3358857 

9.8992414 

3 

58 

217316 

7926575 

1 8.3370918 

9.8990855 

2 

59 

217920 

7925728 

8.3382963 

9.8989296 

1 

60 

218524 

7920885 

8-3394991 

9.8987736 

0 

Natural 60- 

Natural 

1  Logarithm  Co 

Logarithm 

Ferfed  sine. 

ter  fed  Sine. 

1  Verfed  Sine. 

Verfed  Sine; 

M. 
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12  DEGREES. 


M. 

Natural 
Verfed  Sine . 

Natural  Co- 
Verged  Sine . 

Logarithm 
rerfed  Sine . 

Logarithm  Co 
Verfed  Sine , 

0 

<*• 

(S 

00 

7920883 

8-3394991 

9.8987736 

60 

1 

219129 

7918038 

8.34O7OO2 

9.8986176 

59 

2 

219735 

7915 193 

8.34I8997 

9*8984615 

58 

3 

220342 

7912348 

8-343°57J 

9*8983054 

.57 

4 

220950 

79995°3 

8.3442936 

9.8981492 

56 

_ 5 

221558 

7906658 

8.3454880 

9-$97993° 

55 

6 

222167 

7903814 

8.3466808 

9.8978367 

54 

7 

222777 

7900970 

8.34787i9 

9.8976804 

53 

8 

223388 

7898126 

8.34906I4 

9.8975241 

52 

9 

224000 

7895282 

8.3502492 

9.8973676 

5  r; 

10 

224613 

7892438 

8-3)14354 

9.89721 12 

50 

11 

225227 

7889595 

8.3526200 

?-8?7°547 

49 

12 

225841 

7886752  . 

8.3538029 

9.8968982 

48 

*3 

226456 

7883909 

8.3549842 

9.8967416 

47 

*4 

227072 

7881066 

8.3561639 

9.896585O 

46 

i5 

227689 

7878223 

8-357341? 

9.8964283 

45 

1 6 

228307 

7875380. 

8.3585184 

9.8962716 

44 

17 

229925 

7872538 

8.3596932 

9.896I  I48 

43 

18 

229544 

7869696 

8.3608664 

9.8959580 

42- 

IP 

230164 

7866854 

8.3620380 

9.8958011 

4i 

230785 

7864012 

8.3632081 

9.8956442 

40 

2,1 

23I4O7 

7861170 

8.3643765 

9.895487^ 

39 

22 

232030 

7858329 

8.3655434. 

9*8953302 

38 

23 

232653 

7855488 

8.3667086 

9.8951731 

37 

24 

233277 

7852647 

8.3678723 

9.8950161 

36 

2  5 

233902 

7849806 

8.3690344 

9.8948589 

_1L 

26 

2  34528 

7846965 

8.3701950 

9.8947017 

34 

27 

*  235I55 

7844124 

8.371354° 

9.8945445 

33 

28 

235783 

7841284 

8.3725114 

9.8943872 

32 

29 

2364II 

7838444 

8.3736672 

£.8942298 

3* 

30 

237O4O 

7835604 

8.3748215 

9.8940725 

.  30 

Natural  Co 

Natural 

Logarithm  Co- 

Logarithm 

M 

l  erfed  Sine. 

rerfed  sine. 

rerfed  Sine. 

rerfed  Sine 

IVl. 

30 

237040 

7835604 

8.3748215 

9.8940725 

3° 

31 

237670 

7832764 

8-3759743 

9.8939150 

29 

32 

238301 

7829924 

8.3771255 

9.8937576 

28 

33 

238933 

7827084 

8-3782751 

9.8936COO 

27 

34 

23? 565 

7824245 

8.3794232 

9.8934425 

26 

35 

240198 

7821406 

8.3805698 

9.893 *848 

25 

3« 

240832 

7818567 

8.3817149 

9.893 1272 

24 

37 

241467 

7815728 

8.3828584 

9.8929695 

23 

38 

242103 

7812889 

8.384COO4 

9.8928117 

22 

39 

242740 

7810051 

8.385I4O9 

9.8926539 

21 

40 

244377 

7807213 

8.3862799 

9.8924961 

20 

41 

244015 

7804375 

8.3874174 

9.8923381 

19 

42 

244654 

7801537 

8.3885533 

9.892 1802 

18 

43 

245294 

7798700 

8.3896878 

9.8920222 

17 

44 

245935 

7795863 

8.3908207 

9.8918642 

16 

45 

246577 

7793026 

8.3919322 

9.89 17061 

15 

46 

247219 

7790189 

8.3930822 

9.8915480 

H 

47 

247862 

7787352 

8.$942I07 

9.8913898 

J3 

48 

248506 

7784315 

8.3953377 

9.8912316 

12 

49 

249151 

7781678 

8.3964638 

9.8910733 

11 

5° 

249797 

7778842 

1  8.3975873 

9.8909150 

10 

5i 

250443 

7776006 

8.3987O98 

9.8907566 

9 

52 

251090 

7773 1 7° 

8.3998310 

9.8905982 

8 

’  53 

251738 

7770334 

8.J009506 

9.8904397 

7 

54 

252387 

7767498 

|  8.4020688 

9.8902812 

6 

55 

233037 

7764963 

1  8.4O3I855 

9.8901226 

_5_ 

56 

253688 

7761828  1 

84.O43OO8 

9.8895/640 

4 

57 

254340 

7758993  • 

84.O54I47 

9.8898054 

3  i 

58 

254992 

7756158  : 

84.O6527O 

9.8896467 

2 

59 

255645 

7733323  1 

84.O7638O 

9.8894879 

1 

60 

256300 

7750489  ; 

,  84.087475 

|  9.8893291 

0 

Natural  Co- 

Natural 

Logarithm  Co* 

1  Logarithm 

K/f 

r^rCcd  Sine . 

i  erfed  Sine J  V erfed  Sine. 

|  Verfed  Sine . 

iVI. 

77  DEGREES. 


VERSED  SINES. 


i?  DEGRTp  ~~ 


|  Natural  Co- j  Logarithm  |  Lo^erithm  Co-1 


.  tgfgg  Sine^  fgf[eg Stne'  1  fr‘r!e^  Sine,  per  fed  sine. 

.  tJ>63°°  _775Qjj9_| "8^8747 ;  9.8893UT' 

-56955  774/655  8.409855^  9.8891702 

n  ’nr-, «  <0,.  o  -  '  •> 


256955 

257611 
258267 

258924  77391 5 5  8.4131713  9.8886935 

77^6320  8.4142736  9.8885344 

250241  7733487  8.4133745  P.8883734  " 

260901  7730634  8.4164741  9.8882162 

261561  7727821  8.4175723  £.8880571 

262222  7724988  8.4186690  9.8878978 

-  — 262884  ,772215 6  8.4J97644  9.8877386 

263547  77I5,324  8.4208583  ”9.8875792  , 

264211  7716492  8.4219508  9.8874199  , 

264876  7713660  8.4230420  9.8872604  . 

a^554J  77I°828  8.4241318  9.8871010  < 

-  ■■2662°7  77*7996  8.4252230  9.886941s  1 

266874  7 705165  8.4263072  9.8867819  ~ 

267542  7702334  8.4273928  9.8866223  , 

76^503  8.4284770  9.8864627  , 

2.68880  7696672.  8.4295600.  9.8863029 

26.9550  7693841  8.4306414  9.8861432  , 

270221  7691011  8.4317216  7.8859834'^ 

270893  7688x81  8.4328004  9.8858236 

271566  7685351  8.4338778  9.8856637 

272240  7682521  8.4349539  9.8855038  : 

272915  7679691  8.4360286  9.8853437  ' 

27359i  7676862  8.4371020  9.8851837  ~ 

.  274267  7674033  8.4381740  9.8850236 

2  74944  767^04  8.4392447  9.8848635  . 

275622  7668375  8.4403  i4I  9.8847033 

27630J  7665546  8.441 3821  9.8845431 

Natural  Co-  Natural  Logarithm  Co-  Logarithm  ^ 
1  Verfed  Sine.  Ker fed  Sine  1 

76  D~E~G  R  E  ETsT  ~~ - ~ 


7744821  8.4109622  9.8890114  I 

7741987  8.4120675  98888524 

7739153  8.4131713  9.8886935 


264876  7713660 

265541  7710828 


266207  7707996 
266874  "7705165 
267542  7702334 
268211  7699503 
268880  7696672. 
26.9550  7693841 
270221  7691011 
270893  7688x81 
271566  7685351 
272240  7682521 
2729J5  7679691 
273591  7676862 


Natural 
Verfed  Sine. 

276301 

276980 

277660 

278541 

279023 

_ 279706 

280390 

281074 

281759 

282445 

285152. 

283820 

284509 

285198 

285888 

286579 

287271 

287964 

288657 

289351 

290046 

290742 

291439 

292137 

292835 

293$H 

294234 

294935 

295637 

2*6340 

297°4J 

Natural  Co- 
Verfed  Sine. 


13  DE 


Natural  Co- 
Verfed  Sine. 

7665546- 

7662718 

7659890 

7657062 

7654234 

7651406 

“7648577 

7645752 

7642925 

7640098 

7637271 

7^34445 
76  31619 
7628793 
7625967 
7623141 
7620316 

7617491 

761 4666 

7611841. 

7609017 

7606192  | 

7605568 

7600544 

7597720 

7594896 

7592075 

7589250 

7586427 

7585604 

7580781 

-  Natural 
.Verfed  Sine. 
76  D  E 


G  R  E  E  S. 


8.4424488 
s.4455142 
8-4445745 
8.44564IO 
8.4467024 
8.4477625 
8.44882I 3 

8.44987S8 
8.450935O 
8.4519898 
8.4530434 
8.4540957 
8.455I467 
8.4561  964 
8.4572448 
8.458292O 
8.4593378 
8.4603824 
8.4614257 
8.4624677 
8.4635085 
8.4645480 
8.465  5S63 
8.466623  3 
8.4676461 
8.4686935 
8.4697269 
8.4707587 

8-47i7894 

8.4728189 


Logarithm  Co - 

Verfed  Sine. 

9-884545! 

3° 

9.8843828 

29 

9.8842225 

28 

9.8840621 

27 

9.8839017 

26 

9.8837412 

25 

9.S835807 

24 

9.8834202 

23 

9.8832596 

22 

9.8830989 

21 

9.8829382 

20 

9.8827774 

~^9~ 

9.8826167 

18 

9.8824558 

*7 

9.8822949 

i6; 

9.8821339 

9.8819730 

14 

9.8818119 

151 

9.8816508 

12 

9.8814897 

ii" 

9.881 3285 

ia 

8.4635085  9.88H672 

8.4645480  9.88l0060 

8.4655S63  9.8808446 

8.4666233  9.8806833 

8.4676461  9.8805218 

8.4686935  9.8803604 

8.4697269  9.880I9S8 

8.4707587  9.8800372 

8-47I7894  9*8798756 
8.4728189  9.8797140 

Logarithm  Co-  Logarithm  s 
Verfed  Sine.  Verfed  Sine. 
G.R  E  E  .  s:  "  “ 


to  w  4^  js-n 


VERSED  SINES. 


_ _ 14  degrees. 

4  Natural  \  Natural  Co-  Logarithm 
J_  Verfed  SineiV erfed  Sine.  Verfed  Sine \ 

—  .  297°4?  75807^"  X4728189 

1  297747  7577959  8.4738^" 

2  298452  7575137  8.4748742 

3  299158  7572315  8.4759001 

4  299865  75^949?  8.4769246 

_5 _ ?00572_  7566671  84779480 

^  301280  7563850  8.4789701" 

7  301989  756x029  8.4799910 

°  302699  7558208  8.4810107 

9  303410  7555387  8.4820291 

5  _ 3041 2i_  7552566  8.4830464 

1  ?°48??  7549746  8.4840625 

2  305546  7546926  8.4850773 

3  306260  7544106  8.4860910 

4  306975  754x286  8.4871034 


_ 3041  2_  l_  7552566  8.4830464 

304833  7549746  8.4840625 

305546  7546926  8.4850773  . 

306260  7544106  8.4860910 

306975  754x286  8.4871034 

-  —  ?°769J _  7538467  8.488 x  1 46  . 

308407  7535648  8.4891247 

309124^  7532529  8.4901336 

309842  7530010  8.49x1412 

310561  7527191  8.4921477 

.  _JJLL2_?_L  7524372  8.4931530 
312002  7521554  8.4941572 

312723  7518736  8.4951601 

3 1 3445  751 5918  8.4961619 

314168  7513100  8.4971625 

_ II.48  9  2_  75x0283  ^.4981619 

i1 56 1 7  7507466'  87499160^2 

3 1 6  341  7504649  8.5001573 

317069  7501832  8.5011532 

3x7796  7499016  8.5021480 

3x8524  7496200  8.503x416 

Natural  C 0-  Natural  Lop arithmCo- 
\Verfed  Sine.  Verfed  Sim\  Verfed  Sine . 

_  75  Cf  E  G  R  E  E 


^  "  “T 

309842 

310561 

?II2j-L 

3x2002 

3^723 

3 1 3445 

314168 

_ ?ii?9_2_. 

31 56 1 7 

3i6?4? 

317069 


LogarithmCoX 
Verfed  Sine.  | 

9.8797140  60 

9*8795522 
9.8793905 
9.8792286 
.  9*8790668 
9.8789048 
9*8787429 
9.878  5809 
9.8784188 
0.8782567 
9.8780946 
9.8779323 
•9-8  7777°I  t- 
9-8776078  47 

9.8774454.  46 

9-0772850  45 

9.8771206  44 

9.8769581  43 

9.8767955  42 

9-8766329  41 

9.8764703  40 

9.8-763076  39 

9.8761449  38 

9-8759821  37 

9.8758192  36 

987^563 
9.87549J4  34 
9-8753304  33 

9.8751674  32 

9.8750043  3 1 

9-8748412  30 

Logarithm  ' 

^ iSV/ze. 

T  : - 


ONOOt^-vo  +  m  o  I  0-00  Tj-  <N  m  O  OOO  r'-VO  Vr-Uf  M 


Osn/i  _n  ^  14^  4^  4^  4^  v*j  wo  ^  ^  1^  wj 

O  vO  QO^  OSj-wTi  ^  w  M  |  o  VO  po^l  C\>^  W  n  I  Q  Np  Oq-^4  Osl'-^i  4r^ 


VERSED  SINES. 


~  14  degree  sT 

"77  Natural  Natural  Cch  I  Logarithm  Logarithm  Co- 

Verfed  Sine.  Verfed- Sine}  Verfed  Sine.  Verfed  Sine. 


318524 

.  74962OO 

?*925? 

7493384 

3x9983 

749056s 

?2°7I ? 

7487752 

321444 

7484956 

3  2  2-1 76 

7482121 

322909 

7479306 

525645 

7476491 

?24?77 

7473676 

325112 

7470862 

325848 

7468048 

526585 

7465234 

?27?23 

7462420 

328062 

7459607 

328801 

7456794 

529541 

745398i 

550282 

745ll68 

551024 

7448555 

3?i7^7 

7445542 

332510 

7442750 

_J3?254 

7459918 

838999 

7457106 

334745 

7434294 

335492- 

7431485 

336259 

7428672 

336987 

7425861 

337736 

7423050 

558486  1 

7420240 

339257 

7417430 

3399?9 

7414620 

540742 

74ll8lO 

^*5°4I 341 
8-5°5i254 
8.506I I  36 
8.507IO46 


9.8746780 

9.8745147 

9*87435X4 

9.874l88l 


^5080925  9.8740247 

8.5090792  9.87386T3 


8.5IO0648 
8.5110493 
8.5120326 
8.5I  3OI48 
8.5X39959 
8.5I49758 
8.5I59546 
8.5169324 

8.5179009 

8.5188844 

8.5198588 

8.5208320 


9.8736978 

9*87?5?4? 

9.8733707 

9.8732071 

9,8730434 

9.8728797 

9.8727x59 

9,8725521 

9.8723882. 

9.8722243 

9.8720603 

9.8718963 


8.5218042  9.8717322 

8.5227752  9.8715682 

8-523745i  9.8714040 

8.5247140  9.8712398 


8.5256817 

8.5266484 

8-5276i?9 

8.5285784 

8.5295417 

8.53O5O4O 

8.5514652 

8.5524253 


9.8710755 

9.87C9II2 

9.87O7468 

9-8705824 

9.87O4179 

9,8702554 

9.8700888 

9.8699245 


Verfed  Sine\Verfed  SineiVerfed  Sine.  | Verfed  Sine. 
_ _ 75  DEGREES. 


VERSED  SINES. 


15  D 

iturd  1 

Nature 

Sine: Verfed 

40742 

7411 

41495 

7409 

42249 

7406 

43004 

7403 

43760 

7400 

44516 

7397 

4527? 

73.94 

46031 

7392 

46790 

7389 

47550 

7386 

48311 

.7383 

49073 

7380 

49835 

7378 

50598 

7375 

51362 

7372 

J2I17. 

7369 

52S92 

7366 

53658 

7363 

54425 

7361 

55193 

735s 

[5.5962 

7355 

:  567*3  2 

73  52 

15750.2 

73  5C 

158173 

734/ 

I59°45 

7342 

!59SiS 

7341 

9.8677797 

9.8676145 

9.8674491 


1  9-^672877 

3  9.8671182 

3  9.8669527 

4  9.8667871 

■4  9.8666216 

3  9.8664559 

'3  9-866  2902 

'2  9.8661244 

>°  9.8659586 

9  9-8657927 

9.8656269 
9.8654609 
9.8652949 
9.8651288 
9.8649627 

Logarithm 
\  Verfed  Sine 


SINES. 


w  Natural 

‘  Per  fed  Sine. 

31  364473 

3s  36325* 

33  366031 

34  366311 

35  367592 

36  368374 

37  369157 

38  365941 

39  37°725 

4°  37»5»o 

41  372296 

42  373083 

43  373871 

44  3746;9 

45  375448 

46  376238 

47  377029 

48  377821 

49  378613 

50  379406 

51  380200 

52  38099; 

53  381791 

54  382587 

55  3833S4 _ 

56  384182 

57  384981 

58  385781 

59  386582 

60  387383 

Natural  Co¬ 
per  fed  sine. 


15  D  E 

Natural  Co - 
Verfed  Sine. 


I  73*76i7  [ 
7324814 
7322011 
731^208 
7316405 

-  7313603 
7310801 
7307 999 

7305198 

7302397 

7299596 

7296795 

7193995 

7291195 

7288395 

-  2485595 
7282796 

7279997 

7277198 

7274399 

7271600 

7268802 

72^6004 

7263206 

7260408 

7254814 

7252017 

7249220 

724642.3 

7143627 

Natural 
.  l  ey  fed  Sine. 
74  D  H  G 


Cj  R  £  E  ^ 
j  Logarithm 
Verfed  Sine. 

18. 5607373 

8.5616656 
8.56255124 
8.5635181 
8.5644429 
8-5653666 
8.5662894 
8.567211 1 
8.5681318 
8.56905  16 
8.5699704 
8.5708881 
8.5718049 
8.5727207 
I  8-573^355 
1  8.5745494 
8.5754622 
8.5763741 
8.5762850 
8.5781949 

8.57910^9 

8.58001 19 
8.5809189 
8.5818250 
8.5827301 
8.5836342 

8-5845374 
8-5854396 
8.58^3409 
8.5872412 
-8.5  88 1406 

1  Logarithm  Co 
'  Verfed  Sine. 

;  RE  E  s.  ~ 


Verfed  Sine. 
9.8649627 

9.8647965 

9*8646303 

9.8644641 

9.8642978 

9.8641314 

^8639650“ 
9.8637985 
9.8636320 
9.863465  5 
9.8632989 
~9.?63 1322” 
9.8629655 
9.8627987 
9.86263 19 
9.8624650 

9.8622981 

9.8621314 

9.8619642 

9.8617971 

9.8616300 

9.8614628 

9.8612956 

9.8611283 

9.8609610 

9.8607936 

9.8606262 

9.8604587 

9.8602912 

9.8601236 

9.8599560 

Logarithm 
Verfed  Sine. 


VERSED  SINES. 


M. 

Natural  A/ 
Ke r fed  Sine,  V 

0 

387383 

1 

388185 

2  . 

388988 

3 

389792 

4 

390597 

_ 5 

391402 

6 

392 20s 

7 

323OI5 

8 

39382J 

9 

394632 

10 

395441 

11 

29625 I 

12 

297062 

13 

297874 

14 

298687 

15 

1  299501 

16 

400315 

17 

401 130 

18 

401946 

19 

401763 

20 

403581 

21 

404400 

22 

405219 

2  3 

406039 

24 

406860 

25 

4O7682 

'  26 

408505 

27 

409328 

28 

410152 

29 

4IO977 

30 

41  1803 

Natural  Co 

1 - 

t  er  fed  Sine,  V 

~D  b  G  K  E  E  S. 


7243627 

7240831 

7238035 

7*35239 

7232444 

7229649 

7226854 

7224059 

7221265 

7218471 

72 1 5,677  . 

7212883 

72 10089 

7207296 

7204503 

720 1 7 10 

7198^8 

7196126 

7*i?3334 

7190542 

7^7750 

71849.59 

7182168 

7179377 

71765X6 

7*73796 

71710C6 
71682 16 
7165426 
7162636 
71 557847 

Natural 


o  . 

?.  Per  fed  sine, 
8.588 1406 

8.5890390 

8.5899365 

8.5908330 

8.5917286 

8.5926232 

8*>935*7° 

8.5944097 

8.5953016 

8.5961925. 

-  ■^•5970824 

8.5979715 
8. *9*85^6 
8.5997468 
8.6006330 
:  8.6015184 
8.6024028 
8.6032863 
8.6041689 
8.6050505 

-  .6059 31 3 
8.60681  H2 
8.60769OI 
8.6085681 

•8.6094453 
8.61032  I  5 

8.61 1x968 
8.6  r  20712 
8.6129448 
8.6138174 
8.6146891 

Logarithm  Co- 


D  E  G  R 


I  Logarithm  Co¬ 
tter  fed  Sine, 

9.8599560  j 
9.8597883  ' 

9^596206  i 

9-8 594529 

9-8592851  ■ 

9.8591171 

9.8589492  ' 

9.8587812 

9.8586132 

9.8584451 

9.8582770 

9.8581088 

9.8579406 

9-8577723 

9*8576040 

9.8574356 

9.8572672 

9.8570987 

9.8569302 

9.8567*15 
9.8565929  1 
9.8564242  | 
9.8562555 
9.8560867 

9.8559179 
9.8557489 
9.8555800 
9.8554110 
:  9.8552420 

•  9.8550728 

9.8549037 

>-  Logarithm 
Verfed  Sine 


VERSED  SINES. 


16  D  E  G  R  E  E  S. 


M 

Natural 

Natural  Co - 

Logarithm  . 

Logarithm  Co- 

Verfed  Sine, 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

30 

411803 

7159847  1  8.6146891 

9.8549037 

412629 

7157058 

8.6155600 

s.8547345 

29 

413456 

7154269 

8.6164299 

9.8545653 

28 

414284 

7151480 

8.6172990 

9.8543959 

27 

34 

4I5U3 

7148692 

8.6181672 

9.8542266 

26 

35 

415947 

7145904 

8.6190345 

9.8540572 

25  , 

36 

416774 

7143116 

8.6199009 

9.8538877 

24* 

*7 

417605 

7140328 

8.6207664 

9.8537182 

23 

38 

418437 

7*3754* 

8.6216331 

9.8535486 

22 

39 

4*937° 

7*34754 

8.6224948 

9-853379° 

21 

.4 

420104 

7131967 

8.6133577 

9.8532094 

20 

420939 

7129181 

8.6242197 

9.8530396 

19 

42 

421775 

7126395 

8.6250809 

9.8528699 

18 

43 

422611 

7123609 

8.6259412 

9.8527000 

*7 

44 

423448 

7120823 

8.6268006 

9.8525302 

16 

45 

424286 

7118037 

8.6271951 

9.852  3602 

46 

425I25 

711525* 

8.6285168 

9.8521903 

*4 

47 

425964 

7112467 

8.6293736 

9.8520202 

*3 

48 

426804 

7109682 

8.6302295 

9.8518502 

12 

49 

427645 

7106897 

8.6310846 

9.8516800 

11 

50 

428487 

7104112  i 

8.6319388 

9.8515099 

10 

5i 

429330  | 

7101328 

|  8.6327922 

9.8513396 

9 

52 

430*74 

7098544 

f  8.6336447 

9.8511693 

8 

53 

431018 

7095760 

;  8.6344964 

9.8509990 

7 

54 

431863 

7092977 

|  8.6353472 

9.8508286 

6 

55 

432709  1 

7090194 

8.6361971 

9.85O658I 

_5_ 

56 

433556 

7087411 

8.6370462 

9.8504877 

4 

57 

434404 

7084629 

8*6378945 

9.8503171 

3 

58 

435253 

7081847 

8.6387419 

9.8501465 

2 

59 

436102 

7079065 

8.6395884 

9.8499759  i 

1 

60 

j  436952 

7076283 

8.6404342 

9.8498052  ! 

0 

Natural  Co¬ 

Natural 

Logarithm  Co- 

Logarithm 

A/t 

ver  fed  Sine , 

Verfed  Sine. 

Verfed  Sine. 

Verfed  S:ne.\ 

M. 

73  DEGREES. 


P  p  2 


296 


VERSED  SINES. 


1  17  D  E  G  R.E  E  S.  1 

M.; 

Natural 
Per  fed  Sine, 

N.  tural  Co. 
Verfed  Sine. 

Logartthm 
Verfed  Sine, 

Logarithm  Cc- 
Verfed  Sine . 

0 

436952 

7076283 

8.6404342 

9.8498052 

60 

1 

2  : 

3 

4 
_ 5 

437803 

438655 

439508 

440361 

441215 

7073501 
7070720 
7067939 
7065 1 5,8 

7062377 

8.6412790 

8.6421231 

8.6429663 

8.6438087 

8.6446502 

9.8496344 

9.8494636 

9*84921928 

9.849x219 

9.8489509 

9^8487799 

9.8486088 

9.8484377 

9.8482665 

9.8480953 

59 

58 

57 

5* 

55 

54 

53 

52 

5i 

50 

6 

7 

8 

9 

10 

IX 

12 

13 
!4 
15 

442070 

442926 

443782 

444639 

445498 

7059597 

7056817 

7054037 

7051257 

7048477 

8.645,4909 
8.6463308 
8.647  *698 
8.6479880 
8.6488454 

446357 

447216 

448077 

448938 

449801 

7045698 

7042913 

7040140 

7037362 

.7034584 

8.6496820 

8.6505x77 

8.65x3526 

8.6521867 

8.6530200 

9.8479240 

9.8477327 

9.8475813 

9.8474099 

9.8472384 

49  ‘ 
48 

47 

46 

45 

16 

i? 

18 

*9 

20 

450664 

451527 

45239a 

453257 

454124 

7031806 

7029028 

7026250 

7023473 

7020696 

8.65385,24 

8.6546841 

8-6555149 

8-6563449 

8-6571741 

9.8470669 

9.8468953 

9.8467237 

9.8467520 

9.8463802 

44 

43 

42 

4i 

40 

21 

22 

23 

24 

25 

454891 

455859 

456727 

.  457597 
458467 

7017919 

7015143 

70x2367 

700959.x 

7006815 

8.6580025 

8.6588301 

8.6596569 

8.6604829 

8.6613081 

9.8462084 

9.8460366 

9.8458647 

9.8456927 

9.8455207 

39 

38 

37 

3* 

35 

26 

27 

28 

29 

30 

459338 

460210 

46IO83 

46I956 

46283O 

7004040 

7001265 

6998490 

6995716 

6992942 

8.6621324 
8.6629560 
8.663  7788 
8.6646008 
8.6654220 

j  9.8453487 
9.845  1765 
9.8450044 
9.8448322 
9.8446599 

34~ 
33 
j2  ‘ 

3  0 

1  M‘ 

Natural  Co- 
l  erfed  Sine,  1 

Natural 
Verfed  Sine. 

Logarithm- Co¬ 
ver  fed  Sine. 

Logarithm 
Verfed  Sine. 

72  D  E  G  R  E  E  S. 


VERSED  SINES. 


DEGREES. 


Logarithm  j  Logarithm  C  o- 
Ver fed  Sine,  |  Verfed  Sine, 

8.6654210  |  9.8446599 


465706 
464582 
46^458 
466556 
467214 
468095 
468975 
469854 

4797^ 

471618 
472.501” 

4733^5 
474270 

475I56 
476042 

476929 

477817 
478706 

479596 

480486 

51  481 J77 

52  482269 
5j  483162 

54  484056 

55  484950 

56  485846 

57  486742 

58  487639 

59  488536 

60  489435 


699016S 

6987394 

698462O 

6981847 

6979074 

69765OI 

6973528 

6970756 

6967984 

6965212 

696244I 

6959670 

6956899 

6954128 

6951357 

6948587 

6945817 

6943047 

6940277 

6937?08 

6934739 

695197O 

6929202 

6926454 

6625666 


8.6662424 
8.667062O  . 
8.6678808 
8.6686*88 
g.  6695160 
8.6703324 
8.6711481  j 
8.67I965 O  : 
8.6727771 
8.6735904 
8.6744029. 

8.6752147  -j 

8.6760256  j 

8.6768558  s 

8.6776453 

8.6784.539 

8.6792618 

8.6800689  0 

8.68087.55 

8.6816809  j 

8.6824857 

8.6852897 

8.6840950 

8.6848956 

8.6856*73 


9.8444876 

9.8443152 

9.8441428 

9.8459705 

9-8437978 

9.8456252 
9.8454526 
9.8452799 
9.8451071 
^.8429544 
9.842761 5 
9.8424886 
9.84241 56 
9.8422427 
9.8420696 
9.8418965 
9.8417255 
9.8415501 
9.8415768 
9.841205  5 
9.8410501 
9.8408567 
9.8406852 
9.8405097 
9.8405561 


Natural  Co -  Natural  \LogarithmCo 
Verfed  Sine.  Verfed  Sine!  Verfed  Sine . 


DEGREES 


DEGREES. 


Natural 
Verfed  Sine. 

Natural  Co- 
Verfed  Sine . 

Logarithm 
Verfed  Sinet 

489435 

6909830 

8.6896949 

490334 

491234 

492135 

493037 

493939 

6907064 
6904298  . 
6901532 
6898766 
6896001 

8.6904921 

8.6912886 

8.6920844 

8.6928794 

8.6936736 

494843 

495747 

496652 

497557 

498464 

6893236 

6890471 

6887706 

6884942 

6882178 

8.6944672 

8.6952599 

8.6960520 

8.6968432 

8.6976338 

499371 

500279 

501188 

502098 

503009 

6879414 

6876651 

6875888 

6871125 

6868562 

8.6984236 
8.6992127 
8.7000010 
8.7007886 
8-7°!  5755 

50392° 

504852 

505745 

5061559 

507574 

6865600 

6862838 

6860076 

6857314 

6854552 

8.7025617 

8.7051471 

8.7059518 

8.7047158 

8.7054990 

50848;)  6851791 


509405 
510522 
5 1 1 240 
512158 
513078 

513998 


68490^0 

6846269 


8.706281  5 
8.7070653 
8.7078444 


6843509  8.7086247 

6840749  8.7O94O44 


6837989 

683523O 


28  5I49I9  683247I 


5 1 5  ^  4 1  .... 

3°  5 16763  6826953  8.7132918 

Natural  Co-  Natural  LogarithmCo- 
_ fa irfed  Sine.  V ?rfed  Sine,^  Verfed  Sine. 


8.7101833 

8.7109615 

8.711739° 


6829712  8.7125157 

6826953  8.7132918 


Logarithm  Co- j  ~ 
Verfed  Sine.  I 

9.8394674  j  60 

9.8392934  59 

9. 8391195  58 

9.8389455  57 

9.8387714  56 

9.8385973  55 

9.8384233  54 

9.8382489  53 

9.8380746  52 

9.8379003  51 

9-8377259  50 

9.8375514  49 

9.8373770  48 

9.8372024  47 

9.8370278  46 

9.8368531  45 

9.8366785  44 

9.8365037  43 

9.8363289  42 

9.8361540  41 

9-8$  59791  _4£_ 
9.8358041  39 

9.8356291  38 

9.8354540  37 

9.8352789  36 

9.8351037  j5_ 
9.8349285  34 

9-8347531  33 

9.8345778  32 

9.8344024  3* 

9.8342269  30 

■  Logarithm 
.  Verfed  Sine. 


VERSED  SINES. 


;  18  D  E  G  R  E  E  S. 

.  Natural  Natural  Co-  Logarithm 
Verfed  Sine.  V irfed  Sine.  Verfed  Sine . 

30  516763  6826953  8.7132918 

31  517687  -6824195  81 714067 1 

32  518611  6821437  8.7148418 

33  519536  6818679  8.7156157 

34  520462  6815921  8.7163889 

35  5^1388  6813103  8.7171614 

36  522316  6810406  8.7179332- 

37  523244  6807649  8.7187044 

38  524173  6804892  8.719474S 

39  525103  6802136  8.7202445 

4°  526034  6799380  8.72101 35 

41  526965  6796625  8.7217818 

42  527897  ^79387°  8-7225494 

43  528830  6791115  8.7233163 

44  529764  6788360  8.7240825 

45  530699  6785605  8.7248480 

46  531634  6782850  8.7256129. 


525to3 

526034 

526965 


8.7148418 

8.7156157 

8.7163889 

8.7171614 

8.7179332' 


8.7302445 
8.72101 3  5 
8.7217818 


5^29764 

53°699 

5?i6j4 

53257° 

5335°7 

534445  . 

535384, 

536323 

537264 

538205 

539146 

54O089 

54IO32 

541,977  ' 

542922 

543868 


6788360  8.7240825 

6785605  8.7248480 
678285O  8.7256129 

6780O96'  8.726377O 
6777342  8.727I404 

6774588-  8.7279032 
6771835  8.7286653 

6769082  8.7294267 


6766329 

6763577 


8.7301874 

S-7  3°9474 


539146  6760825.  8.7317067 

_ 54O089  6758073  8.7324654 

541032'  67 55 $21.  8.75522 55 
,  541997  6752570  8.75.59806 

542922  16749819  8-7, 347373 
543868  ^6747068  8.7354932 

544814  16744318  8.7362485 

Natural  Co-  ,  Natural  Logarithm  Co 
V erfed  Sine.  Verfed  Sine.  Verfed  Sine. 
_ .  7ir  -D;  E  G  R  E  E  S 


Logarithm  Co- 
Verfed  Sine. 

9.8342269 

9.8340514 

9.8538759 

9-8337002 

9.8535246 

9.8555488  _ 

9.8551751 

9.8529972 

9*832821 3 

9.8526454 

9.8524694 

9.8522955 

9.8321172 

I  9.8319411 
9.8317649 

1  9.8315886 
9,831412.3 
9,8.312.359 
9.8310595 
9.8308830 
9.8307064 
9.8305298 
9.8303532 
9.8301765 
9.82.99997 
9.8298229 
9.8296401 
9.8294691 
9.8292922 
9.82911  51 
9.8289381 

-  • Logarithm 
Verfed  Sine. 


•VERSED  SINES. 


19  PEG  REES. 

Natural  \  Natural  C  0-  Logarithm  Logarithm  Co- 
Verfed  SineiVer fed  Sine.  Verfed  Sine .  Verfed  Sine. 


544810 

5457*2 
546710 

547^9 
. 548609 

-  _ 5495 5  9_ 

550511 

jj  )  ,  ,  ,  .-/-,7 

551465  6725075  8.7415x65  9.8276969 

552416  6722325  ,8.7422664  9.8275194 

553370  6719577  8.7430156  9.8273418 

_ _ 1548_2 5_  6716829  8.7437642  9.8271642 

555280  6714082  8.7445121  <9.8269865 

•  556236  6711335  8.7452593  9.8268088 

•  557193  6708588  8.7460059  9.8266310 

55S151  6705841  8.7467518  9.8264532 

..  5591 10  6703094  8.7474971  9.8262753 

560069  6700348  8.7482417  9.8260973 

561029  6697602  8.7489857  9.8259193 

561990  6694856  8.7497290  9.8257412 

562.952  6692m  8.7504716  9.8255631 

56J9JL5  _66§9j66  8.7512136  9.8253849 

564878  6686621  8.7519549 

565843  6683877  8.7526956  .9.8250284 

566808  6681133  8.7534357  9.8248501 

567773  6678389  8.7541751  9.8246717 

568740  6675645  8.7549138  9.8244932 

569707  6672902  8.7556519  9.8243147 

570676  6070159  8.7563894  9.8241361 

571645  6667415  8.7571262  9.8239576 

572614  6664673  8.7578623  9.8237785 

573585  6601931  8.7585979  9.8236  002 

Natural  Co-  Natural  LogarithmCo -  Logarithm 
Verfed  Sine.  Verfed  Sine.  Verfed  Sine.  Verfed  Sine. 
_ _ ~7o  D  E  G  il  E  ElT^  “ 


67443*8  8.7362485 

6741568  8.7370030 

6738818  8.7377570 

6736069  -8.7385102 
6733319  8.7392628 

673057°  8.7400147 

6727821  8.7407659 


9.8289381 

9*8287609 

9.8,285837 

9.8284065 

9.8282292 

9.8280518 

9.8278744" 

9.8276969 

9.8275194 

9.8273418 

9.8271642 

<9.8269865 

9.8268088 


8.7460059  9.8266310 

8.7467518  9.8264532 


19  D  E 

G  R  E  E 

S. 

— 

M. 

Nautrdl 
Verfed  Sine 

Natural  Co - 1  Logarithm 
Verfed  Sine. 1  Verfed  Sine. 

Logarithm  Cc 
Verfed  Sine 

3° 

57358? 

6661931 

!  8.7585979 

9.8236002 

3° 

31 

574556 

6659189 

8-75  93327 

9.8234213 

29 

32 

575529 

6656447 

8..76OO67O 

P.8232425 

28 

33 

576502 

6653706 

8.7608OO6 

9.8230636 

27 

34 

577475 

6650965 

8.7615336 

9*8228847 

26 

.35 

578450 

6648224 

8.7622659 

9- 8227057 

2J 

36 

579425 

6645484 

8.7629976 

9-8225266 

- , 

24 

37 

580402 

6642744 

8.7637286 

9.8223475 

23 

38 

581375 

664C004 

8.764459I 

9.8221684 

22 

39 

582356 

6637264 

8.7651889 

9.8219891 

21 

40 

583335 

6654525 

8.7659180 

9.8218099 

20 

41 

584314 

6631786 

8.7666466 

9.8216305 

ip 

42 

585295 

6629047 

8-7673745 

9.8214511 

18 

43 

586276 

6626309 

8.7681OI8 

9.8212717 

17 

44 

587257 

6623571 

8.7688284 

9.8210922 

16 

45 

588240 

6620833 

8.7695544 

9.82C9126 

_I5_ 

46 

589223 

6618093 

8.77027  98 

9.8  207330 

14 

47 

590207 

6615358 

8.7710046 

9.8205533 

*3 

48 

5t?i  IP2 

6612621 

8.77I7288 

9.8203736 

12 

4  9 

5P2  178 

6609884 

8.7724523 

9.8201938 

1 1 

5° 

593i*4 

6607148 

8.773175  2 

9.8200140 

10 

5i 

594l52 

6604412 

8-7738975 

9.8198341 

P 

52 

595^4° 

6601676 

8.7746192 

9.8196542 

8 

53 

5P*i^P 

6598940 

8.7753402 

9.8194741 

7 

54 

5P7**P 

6596205 

8.7760607 

9.8192941 

6 

55 

598109 

65934"° 

8.7767805 

9.8191140 

_5L 

5* 

5PPici 

6590735 

8-7774997 

9.8189338 

4 

57 

6000P3 

6588001 

87782183 

9.8187536 

3 

58 

601086 

6585267 

8.7789363 

9.8i85753 

2 

5P 

602079 

*582533 

8-7796537 

9.818393° 

1 

60 

603074 

.6579799 

'8.7803705 

9.8182126 

0 

Natural  Co- 

Natural 

Logarithm  Co * 

Logarithm 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

M. 

70 

DEG 

RE  E  S. 

.^1 


3  O  2 


VERSED  SINES. 


20  DEGREES. 


M.  , 

Natural 
rerfed  Sine . 

Natural  Co- 
■rerfed  Sine. 

Logarithm 
Verged  Sine . 

Logarithm  Co- 
yerfed  Sine. 

O 

603074 

657P7PP 

8.7803705 

Vi 

00 

w 

00 

On 

60 

I 

604069 

6577066 

8.7810863 

9.818032  I 

59 

2 

605  065 

6574333 

8.7818022 

9.81785  l6 

58 

3 

606062 

6571600 

8.7825  168 

9,8176711 

57 

4 

607060 

6568867 

8.7832314 

9.8174905 

56 

5 

608058 

6566135 

8.78394PP 

9.8173098 

55 

6 

609057 

6563403 

8.7846583 

9.8171291 

54 

7 

610058 

6560671 

8.7853705 

9.8169483 

53 

8 

61 1059 

6557540 

8.7860827 

9.8167675 

52 

9 

612060 

6555,209 

8.7867937 

9.8165865 

5i 

io 

613062 

6552478 

8.7875047 

9.8164056 

50 

ii 

614066 

6549747 

8.7882146 

9.8162246 

49 

12 

615070 

6547017 

8.7889244 

9.8160435 

48 

*3 

616075 

6544287 

8.7896330 

9.8l  58624 

47 

14 

617080 

6541558 

8.7903416 

9.8l568l2 

45 

_i5_ 

618087 

6538829 

8.7910491 

9.8155000 

_45_ 

16 

619094 

65  36100 

8*7Pi75^5 

9.8153187 

44 

17 

620102 

6533371 

8.7924627 

9.8151373 

43 

18 

621m 

6530643 

8.7931690 

9.8149560 

42 

ip 

622120 

6527915 

8.7938740 

9.8147745 

4i 

20 

623131 

6525187 

.  8.7945791 

9.8145930 

_4°_ 

2  I 

624142 

6522460 

8.7952830 

9.8144I  14 

39 

22 

625154 

6519733 

8.7P5P869 

9.8142298 

38 

23 

626167 

65 17006 

|  8.7 966896 

9.8140481 

37 

24 

627180 

65 14279 

|  8.7973923 

9.S338664 

3* 

-i5 

628194 

6531553 

i  8.7980938 

9.8136846 

.  J.L 

26 

6292  10 

6509027 

8.7987953 

9.8135027 

34 

27 

630226 

6506101 

8.7994957 

9  =  8133208 

33 

28 

63 1 242 

6503376 

8.8001961 

9.8131389 

32 

2P 

632260 

6500651 

8.8008953 

9.8129568 

3 1 

30 

6.53278 

6497925 

8.8015945 

9.8127748 

3° 

Natural  Cc 

>  Natural 

|  Logarithm  Co- 

■  Logarithm 

l  erfed  Sint 

\  For  fed  Sine, 

,  j  yerfed  Sine . 

yerfed  Sine. 

iVl. 

69  DEGREES. 


VERSED  sines. 


20  DEGREES. 


M. 

Nautral 
yerfed  Sine . 

Natural  Co- 1 
yerfed  Sine. 

Logarithm 
yerfed  Sine. 

Logarithm  Co¬ 
yer  fed  Sine. 

30 

633278 

6497925  1  8.8015945 

9.8 127748 

30 

3 1 

634297 

6495201 

8.8022925 

9.8125926 

29 

32 

635317 

6492477 

8*8029906 

9.8124104 

28 

33 

636338 

6489753 

8.8036874 

9.8122282 

27 

34 

<53735  9 

6487029 

8.8043843 

9.8120459 

26 

35 

638382 

6484306 

8.80$  0801 

9.81 18635 

25 

639405 

6481583 

8.805775a 

9.81 16811 

24' 

37 

640429 

6478860 

8.8064704 

9.8114986 

23 

38 

641453 

6476138 

8.8071649 

9.81 13 161 

22 

3? 

642479 

6473416 

8.8078584 

9- 8111335 

21 

40 

643505 

6470694 

8.80855  18 

9.8109509 

20 

4i 

644532 

6467973 

8.8092441 

9.81076  8  2 

19 

42 

645560 

6465252 

8.8099364 

9.81058  5  4 

l8 

43 

646588 

646253 I 

8.8106276 

9.8104026 

17 

44 

647618 

6459810 

8.81 1 3187 

9.8102197 

16 

45 

648648 

6457090 

8.8120087 

9.8100368 

46 

649679 

6454370 

8.8126988 

9.8098538 

H 

47 

65071 1 

6451650 

8.813387  6 

9.8096708 

13 

48 

651743 

6448930 

8.8140765 

9.8094877 

12 

49 

652777 

6446211 

8.8147643 

9.8093045 

I  I 

50 

653811 

6443492 

8.8154521  ! 

9.80912 13 

10 

5i  i 

654846 

6440773 

8.8161387 

9.8089380 

9 

5  2 

655881 

6438055 

8.8168253 

9.8087547 

8 

53 

656918 

<5435337 

8.8175 108 

9.8085713 

7 

54 

^57955 

6432620 

8.8181964 

9.8083879 

6 

55 

658993 

6429903 

8.8188808 

9.8082044 

_ 5_ 

56 

660032 

6427186 

8.8195652 

9.8080208 

4 

57 

661072 

6424469 

8,8202484 

9.8078372 

3 

58 

6621 12 

642I753 

8.8209317 

9.8076536 

2 

59 

663354 

6419037 

8.82  16139 

9.8074698 

1 

60 

664196 

641632 1 

8.8222901 

9.8072860 

0 

Natural  Co¬ 

Natural 

Logarithm  Co- 

►  Logarithm 

v , 

yer  fed  Sine. 

V erfed  Sine 

.  I  erfed  Sine. 

Vcrfc'd  Sine, 

69  D  E  G  RE  E  S. 


VERSED  SINES. 


M. 

Natural 

Natural  Co- 

Verfed  Sine. 

Vi ?rfed  Sine.  | 

0 

664196 

6416321 

1 

665*3? 

6413605 

2 

6662  82 

6410890 

3 

6673  27 

6408175 

.4 

668372 

6405460 

5 

669418 

6402746 

6 

670465 

640003  2 

7 

671512 

<53973 18 

8 

672561 

6394605 

9 

673610 

6391892 

10 

67466c 

6389179 

11 

675710 

6386467 

12 

676762 

6383755 

>3 

677814 

6381043 

14 

678867 

6378331 

J£_ 

67992  1 

6375620 

1 6 

680976 

6372909 

17 

682031 

6370198 

18 

683088 

6367488 

19 

684145 

6364778 

20 

685203 

6362068 

2  I 

686261 

6359358 

22 

687321 

635664? 

2S 

688381 

6353940 

24 

689442 

635 1 232 

25 

690504 

6348524 

26 

691566 

6345816 

27 

692630 

6343108 

28 

693694 

6340401 

29 

694759 

6337698 

30 

695824 

6334988 

Natural  Co¬ 

Natural 

ver  fed  Sine. 

Verfed  sine. 

DEGREES. 


8.8222961 

8.8229772 
8.8236582 
8.8243382 
8.8250182 
8.8256970 
8.8263759 
8.8270537 
8.8277314 
8.8284081 
8.8290848 
8.8297604 
8.8304360 
8.83.1 1 105 
8.8317850 
8.83  245  84 
8.8331318 
8.8338041 

8-83447<5 

8.8351477 

8.8358190 

8.8364892 

8.8371594 

8.8378285 

8.8384976 


8.84O5OO7 
8.84I  I677 
8.8418337 
8.842499^ 


DEGREES. 


Logarithm  Co¬ 
ver  fed  Sine. 

9.8072860 

9.8071022 
9.8069183  . 
9  8067343 
9.8065503 
9.8063662 
9.8061821 

9.8059979 

9.8058137 
9.8056294 
9.8054451 
|  9.8052606 
i  9.8050762 
|  9.8048916 
1  9.8047070 
9.8045224 
9.8043377 
9.8041529 
9.8039681 
9.8037832 
9.8035983 
9.8034133 
9.8032283 
9.8020431 
9.802858c 
9.8026727 
9.8024875 
9.802302 1 
9.802 1 167 
9.8019313 
9.801  7458 

Logarithm 
Verfed  Sine. 


VERSED  SINES. 


VERSED  SINES. 


997 


22  DEGREE  S: 

-  Natural  ,  Natural  Co-  Logarithm  I  Logarithm  Co - 
Verfed  Sine .  Verfed  Sine.  V irj'e  d  Sine .  V °.rfed  Sine . 


729251 

730342 

732526 

_ 7  3  3  ^£9_ 

7547*3 

735808 

736904 

738000 

_739097 

740195 

7412^4 

742^94 
743494 
74459$ 
745697 
746800 
747903 
749007 
750112  1 

“7^8" 
752324 
75343  * 
754539 
755648 

756758 

757869 
75S980 
760O92 
761205 
Natural  Co 


6253934  : 

6251237 

6248540 

6245844 

6243148 

6240452 

6237757~ 

6235062 

6232367 

6229673 

6226y79_ 

6224285 
6221 592 
6218899 
6216206 
6213514 
6210822 
6208130 
6205438 
6202747 
6200056 

6197365 

6194675 
6191985 
6189296 
6 1 86607 
6183918 
6181229 
6178541 
6175853 
61 73166 

-  Natural 


728161  I  6253934  8.8622277  9*7961533  j 

729251  6251237  8.86  28771  9.7959659 

730342  6248540  8.8633265  9.7957786 

731434  6245844  8.8641749  9.7955911 

732526  6243148  8.8648233  9.7954037 

733619  6240452  8.8654707  9.7952161 

734713  6237757  8.8661  r  8 1  9.7950285 

735808  6235062  8.8667645  9.7948408 

736904  6232367  8.8674109  9.7946531 

738000  6229673  8.3680563  9.7944652 

739097  6226y79_  8.8687018  9.7942774 

740195  6224285  8.8693462  9.7940895 

74i2y4  6221592  8.8699906  9.7939015 

742394  6218899  8.8706340  9.7937135 

743494  6216206  8.8712774  9.7935254 

744595  6213514  8,871 91 98  9.7933372 

745697  6210822  3.3725623  9.7931491 

746800  6208130  8.8732037  9,7929608 

747903  6205438  8.8738452  9.7927725 

749007  6202747  8.8744856  9.7925841 

750112  6200056  8.8751261  97923956 

751218  6197365  8.S757656  9.7922071 

1  752324  6194675  8.8764051  9.7920187 

755431  61919S5  8.8770436  9.7918299 

754539  6189296  8.8776821  9.7916413. 

755648  6i866o7_  8.8783196  9.7914525 

756758  6183918  8.8789571  9.791,2637 

757869  6181229  8.8795937  9.7910748 

75S980  6178541  8.8802303  9.7908859 

760092  6175853  8.8808659  9.7906969 

761205  6173166  8.8815014  9.7905079 

Natural  Co-  Natural  Logarithm  Co-  Loganthm- 
Ver fed  Sine.  VerfedSine.  Verfed  Sine.  Verfed  Sine. 

67  D~E  GRE  E"ST  " 


_  9»79^i5^ 
9.7959659 
9.7957786 
9-795591 1 
9-7954037 
9.7952161 
9.7950285 
9.7948408 
9.794.6531 
9.7944652 
.  9* 794*774 
9.7940895 
9.7939015 
9-7937H5 
9*7935254 
_  9*7933372 

9*793I49I 

9,7929608 

9.7927725 

9.7925841 

_  _9 792J9  56 
9.7922071 
9.7920187 
9.7918299 
9.79164!? 

9-791452$ 
9-7912637 
1  9-79I074S 

:  9-7908859 

?  9.790 6969 

j.  9.7905079 

'<?-  Logarithm¬ 


ic  D  E 
Natural  Natural  Co- 
Verfed  Sine.  Verfed  Sine. 

761205  6173166 


762318 

763432 

7^4547 

765663 

766780 

76901 5 
7701 34 
77I254 

77340 

774618 

775741 

776865 

777990 

779116 

780242 

781369 

782496 

783624 

78475? 

785883 

787OI4 

788145 

789277 

790410 

791544 

792679 

793815 
794951 
Natural  Co - 


6170479 
6167792 
6165105 
6162419 
6m97» 
6157047 
61 54362 
61  51677 
6148992 
6146308 
6143624 
6140940 
6138257 

6135574 

6132891 
61 30209 
6127527 
61 2484 
61 2216 < 
6119482 
61 16801 
61  1412c. 
611 1440 
6108760 
6 1 0608 1 
6103402 
6100723 
609S045 
6095367 
6092689 

Natural 


G  R  E  E  S 
Logarithm 
J  Verfed  Sine. 

8.881 5014 

8.8821 361 
8.8827707 
8.88  34044 
8.8840380 
§.8846707 
8.8853034 
8.8859352 
8.8865665; 
8.8871977 
8^8878285 


Logarithm  Co- 
Ftrfed  Sine. 

I  9-79°5°79 

i  9.7903188 

|  9-79°i  2,7 

!  9-7^99404 
j  9-7897512 
[9.7895618 
9.7893725" 
9.7891830 
9.7889935 
9.7888039 
9.7SS614? 


it  fed  Sine\Verfed  Sine. 

67  D~E 


8.8SS45S4  ; 
8.88,0882  ' 
8  8897171 
8-8 203460  | 
8  8909739 

8. >1916019 

8  .  O  9  2  2  2  8  y 
8.8928559  1 
c  8934820  : 
8  8941080  • 

9.7884245 
9.7882348 
9.7880450 
9.7878551 
9.7876652  . 

9-7874752  ■ 

9.7872851 
9.7870950 
9.7860048 
9.786  / 146 

8  894773^’ 
8.8953583 

S. 895, 82, 
8.8966066 

S. 8972299  j 

9.786524? 
9,7863340 
9.7S6143  5 
9-785>-5  3 1 
9.7S57625 

8.8978532  . 

9.7855720 

8,898475  5 

9.785581? 

8.8990978 

j  9.7851906 

8.85,97192 

|  9-7849998 

8.9003406 

j  9.7848090  | 

Lo<rarith  n-Cc- 

O 

J  Logarithm  I 

GIIEE  5/ 


VERSED  SINES. 


2L_DJE  GREES. 


M. 

Natural 
Verfed  Sine 

Natural  Co- 
Verfed  Sine. 

Logarithm 
Verfed  Sine. 

Logarithm  Co 
V erfed  Sine. 

0 

7949 5 1 

6092639 

8.9003406 

9-7^48090^ 

60 

1 

2 

3 

4 

_5_ 

796088 

797226 

798365 

799504 

800644 

609001 1 
6087334 
6084657 
6081980 
6079304 

8.900961 1 
8.9015816 
8.902201 1 
8.9020207 
8-9°?4?93 

9*7.846  ?87~ 

9.7844271 

9*7842361 

9*7840450 

9*7838539 

59 

58 

57 

5^ 

cc 

6 

7 

8 

9 

10 

11 

12 

*3 

*4 

_£5 

i 16 

;  *7 
18 

*9 

20 

801785 

802927 

804069 

805212 

_ 806356 

807501 

80S647 

809793 

810940 

812088 

^ 1 3 2  ?  7 

814386 

815536 

816687 

817839 

6076628 
6073952 
6071277 
6068602 
6065928 
6063254 
6060580 
6057907 
6055234 
60  52  56 1 
6049888 
6047216 
6044544 
6041872 
6o_392oi_ 

8.9040579 

8.9046757 

8.9052934 

8.9059102 

8.906527O 

8.9071429 

8.9077588 

8.9083738 

8.9089887 

8.9096028 

9.7836627 

9.7834714 

9-7832801 

9.7830887 

9.782897? 

54 

5? 

52 

5i 

5o 

9.7827058 
9.7825143 
9.782322  6 
9.7821309 
9*7819^92 

49 

48 

47 

46 

_45_ 

8.9102169 
8.9I083OI 
8.9I  I4432 
S.9120555 
8.9126678 

9.7817474 

9-7815555 

9.7813636 
9.7811716 
97809796 
9.7807874 
9.7805953 
9.7804030 
9.7802108 
9*78001 84 
9.7798260 

9.779^335 

9-7794410 

9.7792484 

9-7790558 

44 

43 

42 

4i 

21 

22 

23 

25 

818991 

82CT45 

02I299 

822454 

0236o9 

60365  30 
603  3S60 
6031190 
6028520 
6025851 

1  8,91  32792 
8.9138905 
8.91450IO 
8.915IH5 
8.9I  5721  I 

4° 
39 
38 
37 
36 
_35 
34 
33  | 
32 

31  ! 

30 

!  26 
|  2'7 
!  28 

!  29 
:  3o 

1  824766 

825923 

82708l 

828240 

829399 

6023182 
602051 3 
6017845 
601 5177 
6012509 

8.9163306 

S.9I!59393 

8.PI75480 
8.9lSl 558 
8.9187636 

1 

1 

[ _ ; 

Natural  Co- 
Verfed  Sine.  , 

Natural 
VerfedSine. 
66  D 

LogarithmCo- 
V erf : 6V^e, 

E  G  RT  F 

Loganthm- 
Verfed  Sine, 

[  S. 

l  M. 

M  Per  fed  Sine, 

?0  _ 8*^399 

3'  850560 

<2  851721 

35  852882 

34  834045 

3?  835209 

36  ~8 3*6 573 

37  8375?8 

38  838703 

39  835870 

4°  ^4io37 

41  842205 

4*  843374 

43  844544 

44  845714 

45  846885 

46  848057 

47  849230 

48  850403 

49  851578 

J_o_  852753 

51  853928 

52  855105 

53  856282 

54  857460 

55  858639 

56  859819 

57  860999 

58  862181 

59  863363 

60  864545 

Natural  Co- 
Verfed  Sine. 


13  D  E 

Natural  Co¬ 
ffer  fed  Sine . 

601 2509 

6009841 
6007174 
6004507 
60C1841 
5999175 
5996509 
5 993 S44 
5991 179 
5988514 
5985850 
5983186 
5980522 
5977859 
5975196 
597*533 
5969870 
5967208 
5964546 
5961885 
5959**4 
5956563 

5953903 

5951243 

5948584 

5945925 

5943*66 

5940608 

5937950 

5935292 

5932634 

Natural 

Verfed^Sinc. 


66  D  E 


GREES. 

•j  Logarithm  ] 

.  |  J 

|  8.9187636  j 
8.9193706  I 
8-9199775  ! 
8-9205835  i 
8.9211895 
8^9:217947  j 

8.9223999  | 

8. 9230041 
8.9236084 
8.9242 1 18 
8.9248152 
8.9254177 
8.9260202 
8.92662 19 
8.9272235 
.  8.9278243 
8.928425  1 
8.9290250 
8.9296249 
8.9302240 
.  8*9308231 
8.93  iq.2!2~ 
8.9320194 
8.9326168 
8.9332I4I 
8.9338106 
8.9344070 
8.9350027 
8.9355983 
8.936193O 
8.9367878 

Logarithm  Co- 
,  Per  fed  Sine. 


G  RE  E  S. 


Logarithm  C . 
f^erfed  Sine. 


9.77905  58 

9.7780630 

9-7786703 

97784774 

i  9.7782845 
1 9^77809^15 
9.7778985 
9.7777054 

9-7775123 

9-1773x91 

:  97771258 
9776932  5 
9.7767391 
97765456 
j  9.776352  1 

!  9.7761585 

|  9^7759049 
9.7757712 
9-7755775 
9.7753836 
9.775f898 

9.7749958 
9.7748018 
9.7746077 
9.7744136 
9.7742  194 
9- 7740252 

9.7738308 

9.7736365 
9.773442  0 
9.7732475 
Logarithm 
Per  fed  Sine. 


VERSED  SINES, 


24  DEGREES. 


N.itutral  / 

Natural  Co-  i 

Logarithm  12 

logarithm  Co- 

M.  , 

$/><?. 

/"erfed  Sine.  Verfed  Sine. 

Verfed  Sine. 

O 

864545 

5932634  |  8.9367878 

9-7732475 

60 

I 

865729 

5929977 

8.9373817 

9.7730529 

59 

2 

866913 

5927320 

8.9379756 

9.7728583 

58 

3 

868098 

5924663 

8.9585687 

9.7726636 

57 

4 

S69284 

5922007 

8.9391618 

9.7724689 

56 

5 

870471 

591935 1 

8.9397540 

9.7722741 

55 

6 

871658 

5916695 

8.9403462 

9.7720792 

54 

7 

872846 

5914040 

8.9409376 

9.7718842 

53 

8 

874035 

5911385 

8.9415290 

9.7716893 

52 

9 

875^5 1 

59:8731 

8.942  1  J95 

9.77 14942 

5i 

ic 

876416 

5906077 

8.9427101 

9.7712^1 

50 

1 1 

877607 

5903423 

8.9432993 

9.7711039 

49 

12 

878799 

5900769 

8.9438895 

9.7709087 

48 

13 

879992 

5898116 

8.9444783 

p./yoy^s 

47 

14 

881185 

5895463 

8.9450672 

9.  7705180 

46 

_£5_ 

882380 

589281 1 

8.9456552 

9.7703225 

_45_ 

16 

8^35 7> 

5890159  |  S. 9462433 

9.77012.71 

44 

17 

884771 

5887507 

|  8.9468305 

9.769931S 

43 

18 

8S5967 

5884856 

i  8.9474  >77 

9.7697359 

42 

19 

887165 

5SS7205 

;  8.9480040 

9.7695402 

41 

20 

888563 

5879554 

!  8.9485904 

9:7..6?33M__ 

40 

2 1 

889562 

5  876904 

:  8.9491759 

9.769148  6 

39 

22 

89076a 

5S74-54 

|  8.9497615 

9.76S952S 

38 

891962 

5871605 

1 8.95  3462 

9.76S7568 

37 

24 

S93  I63 

5  S6S95 6 

:  8.9; 09 30 9 

9.7685608 

36 

25 

8943 6 ) 

586650-’ 

S.o«:  1 5 148 

1  9.-68  647 

_35 

”26 

"  S'95  568 

5863656 

j  8.  5 20982 

9.7c  8  1 '387 

34 

27 

89677I 

5*6  oit 

1 89526318 

9.7679724 

33 

28 

897976 

58.836- 

I  8.9532648 

9. 7677762 

3  2 

39 

89918 I 

5R5571 

:  8.9538471 

9.7675799 

3 1 

3° 

9OO387 

53*306- 

;  8.9544291- 

9.7673335 

3° 

6»- 

'  7,rkt  ./  5- 

Logarithm  t 

?  Logarithm 

M. 

' y'trfcd  S’ no 

.  /•-•£>; '  c»  5/.^ 

,  *  /  erfed  Sim. 

-.  Verfed  Sine 

65  D  E 

G  R  E  E 

VERSED  SINES, 


j  —  24  D  E  (j  R  K  E  S  I 

M 

Natural 

Ve r fed  Sine. 

N.itnral  Co-i  Logarithm  LoK.rnhm  Co- 
Krfcd  Sint.  P"er fed  S'»e.  \  nr  fed  s>ae. 

3° 

900387 

5  8)3068  |  8.9)44294  I  9.767  38?  <  j 

30 

3« 

32 

33 

34 

Jl_ 

901594 

902801 
9040 10 
905219 
906428 

5850421 

•  5847774 
5845128 
5842482 
5859837 

8.9550108 

8.955  5922 
8.9561729 
8.9)67535 
8.9573333 

9.7671871 

9.7669906 

9  7667940 
9.7665974 
9.7664007 
9.7662040 
9.7660C7 1 
9.7658103 
9.7656133 
9.7654164 
9.7652193 
9*7650222 
9.7648249 
9.7646277 

9.7644304 

29 

28 

27 

26 

25 

24 

23 

2  2 

21 

20 

19 

18 

17 

16 

J5_ 

36 

37 

38 

39 

_4^_ 

907639 

908850 

910062 

911273 

612489 

5837192 

5834547 

5831905 
5829259 
582661 5 

8.9579131 
8.958492  1 
8.959071 1 
8.9596493 
8.9602  275 

41 

42 

43 

44 
_45_ 

913703 

914918 

916134 

917351 

918568 

5823972 

5821329 

5818687 

5816045 

5813403 

5810761 

5808120 

5805479 

5802838 

5800198 

8.9608049 
8.96  1  3823 
8.9619589 
8.9625355 
8.953  1  1  12 

8.963  6  S70 
8.9642620 
8.9648370 
8.96541  22 
8.965^854 

46 

47 

48 

49 

__5_o_ 

51 

52 

53 

54 

55 

919786 
921C05 
922225 
923446 
■  924667 

2.7642530 

p.7640355 

P.763S5S1 

9.7636^05 

9.7634429 

*3 

12 

1  1 1 

10 

I  925889 

1  927112 
92853J  1 
929560 
250785 

5797558 

5 7949 1 9 
5792280 
5789641 
.5787003 

8.9665588 

8.9671322 

8.9677048 

8.96S2774 

8.9688492 

^.763245 1 
p.7630474 
9.7628496 
9.76265 17 
-£iZ?24_5  5_7_ 

9 

8 

7 

:■  6 
_5_ 
4 

3 

1 

0 

56 

57 

58 

59 

60 

93201 1 
933238 
934465 
935693 
936922 

5784365" 

5781727 

5779090 

5776453 

5773817 

S.96942io 
8.9699900 
8.9705630 
8.9711333 
8.97 17°3  5 

9.7622557  j 
9.7620576 
j  9.761S595 

I  9v6  16613 
9v6  I463O 

Natural  Co 
'  erfed  Sine 

Natural 
'  57W, 

Logarithm  Co¬ 
ver  fed  Sine. 

Logarithm 
Verfed  Sine. 

M. 

}  65  DHGlvHES.  ! 

r  ft  2 


VERSED  SINES, 


_ 25  DEGREES, 

Nat  at  rat  Natural  Co-  j  Logarithm 
Verfed  Sine.  Verfed  Sine.  ' Verfed  Sine. 

9369*2  5113*17  ■  8.9717035 

938152  5771181  8.9722729 

939382  5768545  8.9728424 

940614  5765910  8.9734m 


93815 2 
93?382 
940614 
941846 

5?43°78 _ 

9443 1 2  5  7)”8oo6  i  8.9751155 

945546  5755372  !  8.9756826 

946781  5752738  |  8.9762497 

948017  5750105  8.9768161 

_ .9492  5  4  5747471  8*97Z3i24 

950491  .57448^9"  8.9779480" 
951729  5742207  819785135 

952968  5739515  8.9790,83 

954208  5736944  8.9796451 

955449  57343 1 3  8.9802071 

956690  T731 68  3  b.9807711 

957932  5729051  5.98133J.4 

959175  5726421.}  8.9818976 

960418  5723794  |  8.9824601 

961662  5721162  I  8.9830226 

962*07  57**533 

964153  5715904  8.9841460 

965400  57^276  8.9847070 

966647  5710648  8.9852679 

_J9tl%95  >708021  8.0858281 

969144  5  705394  8.9867883“ 

970394  5702767  8-9869478 

971644  5700141  8.9875072 

!  972895  5697515  8.9880659 

| _ 974*47  5694889  8.9886246 

I  Natural  .  Natural  \  Logarithm  Co 
\  Ter  fed  shte.  lerfedsine\  Verfed  Sine 

_  64  D  E  GITe TTST 


5763275  |  8.9739797 
_576o640_|  8.9745475 


Logarithm  Cc 
Per  fed  Sine. 

9.7614630 

9.7612647 
9.7610663 
9.7608878 
9.7606693 
9.7604707 
9.760272  1 
9.7600733 
9.7598746 
9.7596757 
_9. 75  94769  _ 
9.7592779 

9.7590789 
9.7588797 
9.7586806 
9.7 ''848 1 3 
9.7582821 
9.7580527 
9.75788,3 
9.7576838 

Z  Z74843 _ 

9.7572846 
9.7570850 
9.75688)2 
9.7566853. 
9-7 5  6485  5 
9.7562856 
9.7560856 
9.7558856 
9.7556854 
9.75)4857 

Logarithm 
.  Verfed  Sine. 


Os*J\  v-/\  1  s-/\  v-n  v«/v  |s^\  4^  4^*  4^  4^*  I 4^.  4^  4^  4^  4^  vyo  s*/o  vu  vy* 

O  NO  00-^4  On|v^i  4^  to  *H  O  NO  00-^4  C\  ^  4>  >-/o  to  <-<  j  O  nO  0\!'-ri  _f_  w  to 


VERSED  SINES. 


25  DEGREES. 


Natural 

Natural  Co- 

Logarithm 

Logarithm  Co- 

Verfed  Sine. 

Verfed  Sine 

'Verfed  Sine. 

Verfed  Sine. 

.  974*47 

5694889 

8.9886246 

9-755485? 

3° 

97 5400 

5692264 

8.9891825 

9.7552850 

29 

976657 

568967.9 

8.9897404 

9-755o847 

28 

977908 

5687014 

8.9902976 

9.7548845 

27 

979162 

5684590 

8.9908548 

9.7546859 

26 

980418 

5681766 

8.09141 12 

9-7544858 

23 

981675 

5679142 

8.9919676 

9-7542S28 

24  ' 

982932 

5676519 

8.9925255 

97540821 

23 

984190 

5675896 

8  9930790 

9.7558814 

22 

985449 

5671274 

8.9956559 

9.7556806 

21 

986708 

5668652 

8.9941888 

9-7554798 

20 

987969 

5666030 

8.9947450 

9.7  5  J  2789 

19 

989230 

5663409 

8.9952972 

9-753°779 

18 

990492 

5660788 

8. 99^8506 

9.7528769 

*7 

991754 

5658167 

8.9964041 

9.7526758 

16 

993018 

J65I547_ 

8.9969568 

9.7524746 

JLL 

994282 

5652927 

8.9975095 

9.7522754 

H 

995547 

5650507 

8.9980614 

9.7520721 

13 

996812 

5647688 

8.9^86 134 

9-7518708 

12 

.98079 

5645029 

8.9991646 

i  9-7  5 1 6695 

I  I 

999*46 

5642451 

8-9997M8 

j  9.7514679 

IO 

1000614 

5659855" 

9.0002663 

9-7512665 

9 

1001883 

5657215 

9.0008l68 

9.7510647 

8 

1003152 

5654598 

9.001  3666 

9.7508650 

7 

1 004422 

5631981 

9.OOI9163 

9.750661 5 

6 

1005694 

.  56*9  >'6  5. 

9.OO2465  3 

9-7504594 

_ 5_ 

1 006  96 5 

5626749 

90030144 

9.7502576 

4 

1 008237 

5624155 

9003  5626 

9.7500556 

3 

1009511 

5621  518 

90041 109 

9.7498556 

2 

1010785 

5618905 

9OO46585 

9.7496515 

1 

1012060 

56l6288 

9005206l 

9.7464494 

0 

Natural  Co- 

Natural 

Logarithm  Co- 

Logarithm 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine.  | 

Verfed  Sine' 

M  . 

64  DEGREES. 


VERSED  SINES. 


1*4 


26  D  E  G 

REES. 

y 

Natural  Natural  Co- 

X.^4  rithm  Logarithm  Co- 

M. 

Verfed  Sine.  Verfed  Sine. 

Verfed  Sine.  Verfed  Sine. 

O 

1012060  5616288 

9.0052061  9.7494494 

60 

I 

1013335  5613674 

9.0057529  9.7492472 

59 

2 

1014613  5611060 

9.0062.997  9.7490449 

58 

3 

1015888  5608446 

9.0068.^58  9.7488426 

57 

4 

1017166  5605833 

9.0073920  9.7486402 

56  i 

5 

1018445  5603220 

9-0079344  9.7484377 

55 1 

6 

1019724  560060S 

9.0084827  9.7482352 

54 

7 

1021004  55979-6 

9.0090274  9.7480326 

5? 

8 

10222S5  5595384 

9.0095721  9.7478299 

52 

9 

1023567  5592773 

9.0101160  9.7476272 

5i 

10 

1024849  5590162 

9.0106600  9.7474244 

5° 

1 1 

1026132  5587551 

9.01 1  20  32  9.7472215 

49 

12 

1027416  5584941 

9.0117465  9.7470186 

48 

1  $ 

1028701  5582331 

9.0122890  9.7468156 

47 

x4 

1029986  5579722 

9.0128315  9.7466126 

46 

J.I. 

1031273  5  577 1  *  3 

9-o>  3  3  '3  3  9.7464094 

45__ 

i  16 

1032560  5574504 

9.013^154  9.-462063 

44 

!  1 7 

I033847  557*896 

9.0144562  9.7460030 

43 

i  18 

IO35I36  55692S8 

9.0x49973  9.74579,7 

42 

!  19 

IO36425  5566680 

9.0x55377  9.7455963 

41 

:  “O 

I0377I 5  5  56407  ? 

9.0160781  9,7453928 

_4° 

ilT 

1039006  5561406 

9.0166177  9.7451893 

39. 

22 

1040297  5558860 

9.0171574  9.7449S57 

3S 

2  3 

1041588  5556254 

..0176964  9.7447821 

37 

24 

10428S2  5553648 

9.01S2353  9.74457S4 

36 

;  -5 

1044176  5551043 

9  -187736  9  7443745 

.35; 

["26 

1045471  5548438 

90x93119  9.7441707 

34 

!  ~7 

1046766  5545833 

9.0198494.  9.7439668 

33 

1  23 

1048062  5543229 

9.0203870  9.7437628 

32 

1  -9 

To49359  5540625 

9.02092  38  9.7435587 

31 

|  J° 

1050656  5538022 

>.0214607  9.7433547 

3° 

j 

NaturalCo -  Natural 

Log  anthm  Co-  Lo £»  anthm- 

j 

!  Verfi cdSine.  Verfed  Sine. 

Vtr fed  Sine-.  Verfed  Sine. 

M. 

[ZZ 

_ _  6  3  D 

E  G  R  E  E  S. 

VERSED  SINES. 


5*5 


_ 26  D  E 

Natural  Natural  Co- 
Verfed  Sine.  Verfed  Sine. 

io5o^5;6  5538022 


1  o  5 1 9  5  5 
1053254 

1 0  545 54 

1055854 

J  0.57  Ml 
1058458 
1059760 
1061064 
1062  368 

..Io6lZ:L 

1 064979 
1066286 

1067594 

1068902 
107021 1 
1071521 
10728 5 1 
i c  7  4 1  t — 
107545  v 
1 076766 
107N0S0 

1079394 

•108070-; 
10S2025 
10S3  3 .it 
1084658 
1085976 
10872  5 
10886 , 5 

_LC%95S_ 

Nat'.ral  Co- 


5535419 

5532816 

5530214 

5527612 

55250x0 

5522409 

5519S08 

5517208 

55I460S 

5512008 

55c9409 
5506810 
5504212 
5501614 
j  49.70 1 6 
549641s" 
5493^1 
5491224 
548S628 
5486032 

54S34I7 

5480842 
5478242 
5475^54 
5473°59 
5470465 
5467872 
5465279 
i  54^2687 
5460095 

Natural 


\Verfed^hiej^erfed  Sine. 

6]  EMEr 


Logarithm 
Verfed  Sine. 

9.0214607 

9.0219969 

9.0225330 

9.0230685 

9.0236039 

9.0241 387 

9.0246735 

9.025207  6 

9.0257416 

9.0262750 

9.0268084 

9.0273411  - 

9.027873S 

9  02S4058 

9  02S9378 

9.0294691 

9.0300004 

9.0305310 

9.0310616 

9.031  5916 

9.0321 21  5 

9.032650S 

9.0331S00 

9.03  37086 

9.0342372 

9.0347^51 

90352930 
903  58202 
90363474 
90368740 
90374005 

Logarithm  Co- 
Ver  fed  Sine. 
G~R  ETTsT 


Logarithm  Co-. 
Verfed  Sine J 

9-7433747  1 

9-7431 5°5 
9.7429462 
9.74274x9 
9.7425x75 
9-74233  3I _ 

9.7421286 

9.7419240 

9- 74i7I93 
9.741 5X4^ 
9-741  ^QP9 

9.7411050 
9.7409001 
9.7406951 
9.7404901 
9.7402849 
9.7400798 
9-739S745 
9.7396692 
9- 7394638 
9.7392584 
9.7390528 
9.7388473 
9.7386416 
9-7384359 
9-73S23oi  _ 

9-7380243 

9.7378183 

9.7376124 

9.7374063 

9.7372002 
Logarithm 
Verfed  Sine. 


VERSED  SINES. 


M. 

Natural 

Verfed  Sine,  1 

0 

1089935 

1 

1091256 

2 

1092577 

3 

1093900 

4 

1095223 

5 

1096547 

6 

1097872 

7 

i 099 1 *7 

8 

1 100524 

9 

1101851 

10 

1103178 

1 1 

1104507 

1 2 

1 105836 

1? 

1107166 

14 

1108497 

,  *5 

1109829 

16 

1 1 1 1 161 

*7 

hi  2494 

18 

1 1 13828 

*9 

1 1 15162 

20 

1 1 16497 

21 

1117834" 

22 

1 1 19170 

1 1 20508 

24 

1121846 

1123185 

26 

1124525 

27 

1 125S66 

|  28 

1 127207 

!  29 

1128549 

t 

1 1 29892 

i 

NaturalCo- 

1 

1 

1 

Ver fed  Sine. 

5460095 

54557°? 

5454912 

5  4  5 2  3 2 1 
544973° 
5447140 

544455° 

5441961 

5  4  3 c-  3  7  2 
5456784 

5434196 

5431608 

5429021 

5426454 

5423847 

5421261 

5418675 

5416089 

5415504 

5410919 

54o8?35 

5405751 

5403167 

5400584 

5398001 

5395419 

5392837 

5390256 

5387675 

5385094 

5382514 

Natural 
t^cfed  Sine . 
62  D 


r  R  E  E  S. 

Logarithm  ] 
Verfed  Sine,  j 

9-  374005 
9.0374264 
9.0384522 
9.0389774 
9.0395026 
9.0400272 
9.04055 1 7 
9.0410755 
9.0415994 
i  9.042  1  226 
9.0426458 
9.0431683 
9.0436908 
9.0442127 
9.044734^ 

9-045^557 

9.0457769 

9.0462975 

9.0468180 

9*047^79 

9.0478578 

9.0583770 

9.0588962 

9.0594147 

9-0599353 
9.050451 2 

9.0509691 

9.0514864 

9.0520036 

9.0525202 

9.0530368 

Logarithmdo 
Ver fed  Sint  , 

»  E  G  R  E 


Logarithm  Co- 
Verfed  Sine. 

9.7372002 

9-7  369  >>4o 
9.7367878 
9.7365814 

9-7363750 
9.7361686 
9.735  ;6ir 
9-7357554 

9-7355488 
9-7353421 
.  9-735M5? 
9.7349284 
9.7347215 
9-7345 145 
9-7343074 
9.7341003 

9-/  ?389?i 
9.7336858 
9.7324785 
9.7332711 
9-7330636 
9.7328560 
9.7326485 
9.7324408 
9.7322331 
9.7320252 
9.7318174 
9.7316094 
9-73I4OI4 
9-73ii9?3 
_  9-7?°9852 
1-  Logarithm - 
'  k  Verfed  Sine. 

¥T. 


VERSED  SINES, 


28  DEGREES, 


Natural  I  / 
rer)cd  Sine.  |  i 

Natural  Co-  ■  Logarithm  l 

Verfed  Sine.  Verfed  Sine.  / 

Logarithm  Co- 
Verfed  Sine. 

0 

1 170524 

5305284  9.0683803 

9.72470^7 

60 

I 

1 17  i87o 

53C27 1(5  1 

9.0688867 

9.7244983 

59 

2 

1173257 

5300148  i  : 

9.069393* 

9.7242880 

58 

3 

1174624 

5297581  ‘  9.06989S8 

9.7240776 

57 

4 

1175993 

5295014  ;  ; 

9.07C4046 

9.7238671 

56 

_5 

**77362 

_5Jl92M7_'  _ 

9.0709097 

1:7231^3-  - 

_55 

6 

117873* 

5289881  j  : 

9.0714148  I 

9.7234459 

54 

7 

1180102 

5287315  !  9-0719193 

9.7232352 

53 

8 

1181473 

52S4750  j 

9.0724238  1 

9. 7230244 

52 

9 

1182845 

5282.85 

9.0729227  i 

9.7228 136 

5i 

10 

1184218 

527762°  _i 

9.07343  i6_| 

9.7226037 

_5°_ 

11 

1185591  i 

527705 6  : 

9.07393+s 

9. 7223917 

49 

12 

1186965  , 

5274492  ;  9-0744381 

9.722 1807 

48 

*3 

1188340  | 

5271929 

9*07^94°7 

9.72 19695 

47 

*4 

1189716  i 

5269366  1 

9.0754434 

9.7217584 

46 

1 5  j 

1191093  ! 

5266803  ! 

9.0I  59454 

9.72  15  47* 

_45_ 

*6 

1 192470 

5264241 

9.0764474 

9.7213358 

44 

17  ! 

1193848 

5261679 

9.0769488 

1  9.721*243 

43 

18 

1 195226 

5259118 

9.0774502 

9,7209129 

42 

19 

1 196606 

5256557 

9.0779510 

9.7207013 

4* 

20 

1 197986 

5253996  1 

90784518 

9.7204898 

4° 

2 1 

1 199367 

525 1436 

9.07895*9 

9. 7202781 

39 

12 

1200749 

5248876 

9.0794521 

9.7200  663 

38 

2  3 

1202 1 3 1 

5246317 

9.07995*7 

9.7i98545 

37 

j 

24 

12035 14 

5243758 

1  9.08045 12 

9.7196426 

36 

2  5 

1 204898 

5241x99 

j  9.0809502 

9.7194306 

35 

26 

1206283 

5  238641 

9.0814491 

9.7192  186 

34 

27 

1207668 

5236083 

9.08.9475 

9.7190065 

33 

28 

1209054 

5233526 

9.08*4458 

9.7*87944 

32 

2  9 

12 10441 

5230969 

9.0829436 

9*7185821 

3* 

3° 

1211829 

5  228412 

!  9-08344.3 

9.7183698 

3° 

Natural  Ci 

).  Natural 

Logarithm  C 

0  Logarithm 

M. 

Verfed  Sim 

-  l  cried  Sine 

,  l  erfed  Sine 

11  t-:  C 

.  Verfed  Sine 

Ti  DEGIl  E  E  S. 


VERSED  SINES. 


DEGREES. 


Natural  Natural  Co  A  Logarithm 
yer[ei_  Sine,  rerfed  Sinr.lrerfed  Sine. 


1^11819  5228412 

1213217  5225856 
1214606  5223^00 
1215996  5220745 
*217387  5218190 
1218778  5215635 
1220170  5213081 
1221563  5210527 
1222957  5207974 
1224351  5205421 
1225746  5202868 
1227142  5200316 


1228538  | 
1229936  I 

1231334 

1232732  i 

1234132 

1235532 

1236933 

>238335 

1213222 

I24II4I 
I242545 
I243949 
1245355 
I  24676  I 
I248168 
1249575 
I25O984 
1252393 

*253803 

Natural  Co 


>228412  9.0834413 

,-225856  9.0839384 
>223300  9.0844356 

>220745  9.0849321 

>218190  9.0354286 

5215635  9.0859245 

5213081  9.0864204 

5210527  9.0869157 

5207974  9.0874111 

5205421  9.0879058 

5302868  9.0884005 

5200316  |  9.0888946 
5197764  I  9.0893887 
5195213  I  9.0898822 


5192662  9.0903758 

5I9QH2  9.0908687 
5187562  9.0913616 

5185012  9.0918539 

5182463  9.0923462 

5179914  9.0923380 

5*77365  940933297 

5174817  9.0938208 

5172269  9.0943120 


Logarithm  Co- 

Verfed  Sine. 

9.7183698 

9.7*81  574 
9.7*79450 
9  7*77325 
9*7*75 1 99 

9*  7173072 
9.7170945 

9.7168817 

9-7*66688 

9.7164559 

^.7162429 
9.7160298 
9.7158186 
9.7156034 
9.7*53901 
9- 7*5  *767  1 
j  9.7*49633  f 


9.0918539  j  9.7H7498  I 
9.0923462  j  9.7145362  ! 
9.0923380  j  9.7143225 
9^933297  9.7*41089 


*242545  5*72269  9.0943120 

1243949  5169722  9.0948025* 

1245355  5*67175  9.095293* 

1246761  5164629  9.0957830 

1248168  5162083  9.0962730 

*249575  5159538  9.0967624 

1250984  5*56993  9.0972517 

1252393  5 * 54448  9.0977405 

*253803  515*904  9.0982293 

Natural  Co-  Natural  Logarithm  C 

Verfed  Sine.  Verfed  Sine.  Verfed  Sim 


_ _ 61  D  E  G  RE  E  S. 


1.0938208  9.7138950 

>.0943120  9.7136812 

>.0948025*  9.7134672 

1.095293*  9.7*32533 

>.0957830  9.7130392 

>.0962730  9.7128250 

>.0967624  9.7126108 
?.o9725  *7  9.7*23965 

?.09774°5  9.7121821 

7.0982293  9.7119677 

Logarithm  Co-  Logarithm 
Ver fed  Sine.  Verfed  Sine. 


Kjr  rr> 


VERSED  SINES, 


*9  DEGREES,  | 

M, 

Natural 
Per  fed  Sine. 

Natural  Co-  Logarithm 
Per  fed  Sine.  Per  fed  Sine. 

Logarithm  Co¬ 
per  fed  Sine. 

°i 

12*3803  | 

5151914  £.0982223 

£.7119677  60 

1  1255214 

2  1256625 

3  1258037 

4  1259450 
_ 5_  1260863 

6  126227$ 

7  1263693 

8  1265109 

9  1266525 

i  10  1267942 

I  IT  I269360 

!  ij  1270779 

j  12721^ 

!  14  1273619 

i _ 15 _  1275040 

I  16  1276462 

j  17  1277884 

j  iS  1279307 

i  19  1280731 

_2°  1282156 

21  1283581 

22  1285007 

I  1;  1186434 

j  24  1287862 

}  25  1289290 

!  26  1290719 

!  27  1292149 

;  28  1293580 

;  29  j  I2950TI 

i  30  j  1296443 

I  Natural  Co - 
:  Perfedj^ 

60 


51593<fo  I 
5146816  j 
5*44*73 
5 [4I73° 

5 139188  ! 

5136646  i 

5 I34IC5 

5131564 

5 129023 

5123943 

5121404 
5 1 18865 
5 1 16326 
i  5113788 
511125c 
5108713 
5 106176 
5103639 
5101 103 
5098567 
5096032 

5093497 

5090963 

5088429 

5085895 

5083362 

5080829 

5078297 

5 075765 
Natural 
l  er fed  Sim. 
'IT  E  G  R 


9.0987175 

9.0992057 

9.0996933 

9.1001  S09 

9.1006679 

9.101 1549 

9.1016414 

9.1021278 

9.1026130 

P.io3°PP5_ 

9.1035848 

9.1040701 

9*T°45  548 

9.1050395 

9.1055236 

9.1060078 

9.106491 3 

9.1069749 

9.1074578 

9.1079408 

9.1084232 

9.IC89056 

9.1093875 

9.1098693 
9.1 103506 
9.1 108318 
9*1113125 

9.1117932 

9.1122733 
9.H27534 
Logarithm  Co * 
/ 

EES" 


9. 71 17532 
9.711538? 
9.7113240 
9.71 1 1093 
^.7108945 
9.7106797 
9.7104647 
9.71 02497 
9.7100346 
9.7:98195 
9.7096042 
9.7093890 
9.7091756 
9.70S9582 
9.7087426 
9.7085271 
9.70851 14 
9.7080957 

9.7078799 

9.7076641 

9.7074481 

9-  7072321 
9.7070160 
9.7067999 

9.7065836 
9.7063674 
9.7061510 
9.7059346 
9.7057180 
9.7055015 
Logarithm 
Verfed  Sine. 


DE  GREE  S. 


l Natural  Co-  Logarithm  I  Logarithm  Co-j 
'Verfed  Sine. Verfed  Sine.  Verfed  Sine,  !  /V/e4  6V;;eJ 


1 296443 

1297876 
129^309 
1 500744 
1302179 
^£303614 
1305051 
1306438 
1 307926 
1309364 
JJ10804 
1312244“ 
1313685 
1315126 
1 316569 
JEJl8oi2 

i3i9456 

1320900 

1322345 

1323791 

1326686 
1 328134 
1329583 

i3?io33 

iimii 

«3?3934 

I8?5?S6 

1336839 

1338292 

1339746 


5q75765  9-1127534  I  9-7° 55015 
5073233  9.1132330  j  9.7052848 
5070702  9-ii 37126  ;  9.7050681 
5068171  9.1141915  I  9.7048512 

1  5065641  y.i  146705  !  9.7046344 
5063111  9.1151490  !  9.7044,74 

5060582"  9.1156274  9.7042004" 

5058053  9.1161052  9.7039833 

5055524  9-1165831  ;  9.7037661 
5052996  9.1170604  9.7035489 

5050468  .9-II75377j  9-7°?J?i6_ 
5047941  9.1180145  19.7031742 

5045414  9.1184912  ;  9.7028967 

5042887  9  1189674  '  9.7026792 

5040361  j  9-1 1944?6  9.7024616 

5° ?78j 5_i  9-ri99i92  9-702 2439 

50?53io  |  9^203948  9.7020262"’ 

5032785  9-1208699  9.7018083 

5030260  9-1213449 ;  9-7015905 
5027736  9.1218194  j  9.7013725 
502521 2  9*, 222939  i  9-7011545 
5022689  9.1227679  ;  9.7009363 

5020166  9-1232419  j  9.7007182 
5017644  9-1237153  1 9.7004999 
5015122  9.1241887  !  9.7002816 

5012601  9.12466!  5  J  9.7000631 

5010080  25 1344"  9.6998447  ' 

5007559  91256057  9.6996271 

5005039  91260790  9.6994075 

5002519  91265507  9.6991887 

5000000  91270225  9.6989700 


Natural  Co-  Natural  \LogarithmCo-  Logarithm 
. l/ Per  fed  ■SineNjejed^Sine.  Verfed  Sine. 


DJtiGREEiT 


VERSED  SINES. 


30  DEGREES; 


M.  ; 

Natural  1/ 
<S/«e.[7’ 

Vatural  Co- 
rerfed  Sine.  / 

logarithm  .  I 
^erfed  Sine 

.ogarithm  Co- 
Verfed  Sine. 

O 

1 j 39746 

5000000 

9.1270225 

9.6989700 

60 

I 

1341 201 

4997481 

9.1274937 

9.6987511 

59 

2 

1342656 

4994962 

9.1279649 

9.698*5322 

58 

3 

1 3441 1 3 

4992444 

9.1284355 

9.6983132 

57 

4 

134557° 

4989926 

9.1289062 

9.6980942 

56 

5 

J347°27_ 

1 348486 

4987409 

9.1293763 

9.6978750 

55_1 

6 

4984892 

9.1298464 

9.6976558 

54 

7 

1349945 

4982376 

9.1303159 

9.6974365 

53 

8 

i35i4°5 

4979860 

9.1307855 

9.6972172 

52 

9 

I 352866 

4977344 

9.1 312545 

9.6969977 

5i 

10 

H54327 

4974829 

9.1317235 

9.6967782 

50 

1 1 

1 355789 

497^3  14 

9.1 321920 

9.6965586 

49 

12 

1 357252 

4969800 

9.1 326605 

9.6963390 

48 

13 

I3587l6 

4967286 

9.133x284 

9.6961 192 

47 

14 

I 360180 

4964773 

9-1335964 

9.6958994 

46 

1  1 5 

1 361645 

4962260 

9.1340637 

9.6956795 

_45_ 

1 6 

^3^1* 11 

4959747 

9-1345311 

9.6954596 

44 

*7 

1364577 

4957235 

9.1349980 

9.6952395 

43 

18 

1366044 

4954723 

9.1354648 

9.6950194 

42 

19 

1367512 

4952212 

9.1 3  593 1 2 

9.6647992 

4i 

20 

1 368981 

49497°* 

9-1363971. 

9.6945790 

40 

21 

i37045i 

4947 1 91 

9.1 36863  3 

9.6943587 

f? 

22 

1 371921 

4944681 

9.1373290 

9.6941383 

3* 

23 

24 

1  373392 

494217* 

9.1377943 

9.6939178 

37 

1374S63 

4935662 

9-13-82595 

9.6936973 

3^ 

25 

1376336 

4937153 

9 -ij  8  7  242 

9  6934766 

35 

26 

1377809 

4934645 

9.1  39l889 

9-6932559 

34 

27 

1379283 

49321 37 

5.1396531 

9.69303  51 

33 

28 

1 380757 

492963O 

9-i4°ii73 

9.6928143 

32 

29 

1 382232 

4927123 

9.I4O5809 

9.6925934 

31 

?o 

1383708 

49246l6 

O.I4IO446 

9.6923724 

3° 

NattiralCo- 
Verfed  Sine. 

Natural 
.  for  fed  Sine, 

Logarithm  Ct 
,  Ver fed  Sine. 

1-  Logarithm- 
Ver  fed  Sine. 

M 

59  DEGREES. 


30  DEGREE  S. 


j  M. 

! 

Natural 
Ver  fed  Sine. 

Natural  Co- 
Vcrftd  Sine 

Logarithm 
V trfed  Sine. 

Logarithm  Co- 
Verfed  Sine) 

30 

1 383708 

4924616 

9*1410446 

9-69  23724 1 3° 

31 

1385185 

49221 10 

9.1415077 

9-6  921513 

29 

32 

1 386663 

4919604 

9**4IS7o8 

9*6  919302 

28 

33 

1 388141 

49x7099 

9.1424334 

9*6917089 

27 

34 

1 38^620 

4914594 

9.1428960 

9.6914877 

26 

35 

1391099 

4912089 

9-1433580 

9*6912663 

2<> 

36 

1392580 

4909585 

9.1438201 

9.6910449 

24 

1 394061 

4907081 

9.1442816 

9.690823  3 

23 

38 

1 395543 

4904578 

9-1447431 

9.6906017 

22 

39 

1397025 

4902075 

9-1452041 

9.6903800 

21 

J-o 

-£398559 

4899573 

9.1456641 

9.6901583 

20 

!  41 

1399993 

4897071 

9.1461256 

9.6899365 

19 

42 

1401477 

4894570 

9.1465S61 

9.6897146 

18 

43 

1402963 

48920 69 

9 1470460 

9.6894926 

*7 

44 

1404449 

4889  56  9 

9.1475060 

9.6892706 

16 

_45 

1405 9 36 

J3-S87069 

9.1479654 

9.6890484 

46 

1407424" 

4884569 

9.1484248 

9MSS263 

14 

4? 

1408912 

4882070 

9.1488837 

9*6885040 

13 

48 

1410401 

4879571 

9.1493426 

9.6883817 

12 

49 

141 1891 

4877073 

9.1498010 

9.6881 592 

1  I 

_i° 

1413381 

4874575 

9.1502594 

9.6879368 

IO 

51 

1414873 

4872078 

9.1507172 

9.687714! 

9  i 

52 

1416365 

4869581 

9-1511751 

9.6874915 

s ! 

53 

1417857 

4867084 

9.1 516324 

9.68726S8 

7 

54 

1419:51 

4864588 

9.15208  98 

9.6870460 

6 

55 

1420845 

4862092 

9.1 525466 

9.6868231 

_ 5__ 

56 

1422340 

4859597 

91530034 

9.6866002 

4 

57 

1423836 

4857102 

91534597 

9.6863771 

3 

58 

1425332 

4854607 

91539161 

9.6861  541 

2 

59 

1426829 

4852113 

91 543719 

9-6859309 

i 

60 

14283*7 

4849619 

91548276 

9.6857076 

0 

N at  u  ral  Co- 

Natural 

LogarithmCo- 

Logarithm 

\Va  fed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

M. 

59  D  E  1 

GREES. 

VERSED  SINES. 


!■  DEGREES. 

TT  Natural  Natural  Co-  Logarithm  \  Logarithm  Co- 
•  Verfeed  SineiVer fed  Sine.  Verfed  Sine.  Verfeed  Sine. 

o  1428327  4849619  ’9.1548276  9.6857076  60 

1  1429826  4847126  9.1552829  9.6854843  59 

2  I431325  4844633  9-1537382  9.6852609  58 

3  1432825  4842141  9.1561930  9.6850374  57 

4  i434326  4839649  9- 1566477  9.6848139  56 

_  5  1435827  4837157  9.1561020  9.6845902  55 

6  i437329  4834666  9.1575562  9.6843665  ~54 

7  1438832  4832175  9.1580100  9.6841427  53 

8  1440336  4829685  9.1584637  9.6839189  52 

9  1441840  4827195  9.1589169  9.6836949  51 

10  1443345  I  4824706  9.1593702  9.6834710  50 

11  1444851  4822217  9.1598229  9.6832468  49 

12  1446357  4819729  9.1602756  9.6830227  48 

13  1447865  4817241  9.1607278  9.6827984  47 

»4  M49373  48i4754  9-261 1800  9.6825741  46 

.  M  1450S81  4812267  19-1616318  9.6823497  45 

16  1452391  4809780  9.1620835  9.6821253  ""44" 

17  1453901  4807294  9.1625347  9.6819007  43 

18  1455412  4804808  9.1629859  9.6816761  42 

19  1456923  4802323  9.1634366  9.6814514  41 

jo.  ■‘458436  479^38  9.1638873  9.6812266  _4o 

21  1459949  47973  54  9-2643374  9.6810018  "77 

22  1461462  4794870  9-2647876  9.6807769  38 

I  23  1462977  4792386  9.1652373  9.6805518  37 

24  1464492  47899°3  9-2656870  9.6803268  36 

J5_  1466008  4787420  9.1661362  9.6801016  35 

26  1467525  47849.38  9.1665854  9.6798764  "34 

27  1469042  4782456  9.1670341  9.6796510  33 

28  1470560  4779975  9-2674828  9.6794257  32 

29  1472079  4777494  9.1679309  9.6  792002  31- 

|  30  1473598  4775°i4  9-1683791  9.6789747  30 

NaturalCo-  Natural  LogarithmCo-  Logarithm- 

_  VerfedSine.  rcrfed Sine.  Verfed  Sine.  Wer fed  Sine. 

_ 58  D  E  G~R~E~E  S.  1 - 


ciT'ufenthhr 

-  ”rf*dsi,u-  fed  Sint,  rerfed  Smc. 


L  1 473598 

1  1475II9 

2  I47664O 
I  1478l6l 
I-  1  479^4 

I48 1207 

;  148273^ 
'  2484255 

'  1485781 

1  i4873°7 

_  I488833 

14^0361 

J45?i88p 

14^3^18 
1494947 
_  1496478 
1498009 
1499541 
1 501073 
1 502506 
1 504140 

1 50**75 
1 5072 10 
1508746 
1510283 

_  15 1 182 1 

1513358“ 

1514898 

151*438 

1517P78 

I5I95XP 


I  -HZ?  Z1 4 

|  4772534~ 
4770054 
47*7575 
47*5096 
4762618 
47*0140 
4757**3 
4755186 
4752710 
4750234 

4747755? 

4745284 

4742809 

4740335 

_473786i 

~47353S8“ 

4732915 

4730443 

4727971 


!  9.1683791 

i  9.168826$ 
9.1692745 
9.1697217 
9.1701689 
9.1706156 
9.1710623' 
9-1715085 

9.X7I9547 

9.1724004 

9-1728461 

9^73^9i7~ 

9-r7373*5 

9-1741812 

9.174*259 

9-1750701 

9.1755144 

9.1759581 

9-17*4018 

9.1768451 


472  5499  9-}  772883 

4723028  9-1777311 


1507210  4720557  9.1781738 

1508746  4718087  9.1786161 

1510283  4715617  9-1790584 

-  1  ^ 1 1  1 _ 47*3  148  9.1795002 

1 5 13 35 8  47*0679  9.1799419 

1514898  4708211  9.1803832 

J5 1*438  4705743  9.1808245 

*5*7978  4703275  9.1812653 

1 5 195 19  4700808  9.1817061 

Natural  Co  Natural  Logarithm  Co 
Verged  Sine,  rerfed  Sine.  Verfed  sine. 

—  -  SB  DEG  RE  £  S. 


Logarithm  Cc~ 

I  Verfed  Sine. 

J  9**789747 

9**787490 
9**785234 
9  *782976 
9-6780717 
9**778458 
I  9**776198 

9.6773937 

9.6771676 

9**769413 

_9. 6  7671 50 

9.6764886"  ~ 
9.6762622 
9**760356 
9-6758090  : 
9.6755823  (_ 

9-*753555 

9.6751286 

9-6749017 

9.*74*747  ] 

9.6744476  ] 

9.6742204 

9.6739932 

9.6737659 

9.6735385 

9**733110  _ 

9.6730835 

9.6728558 

9.6726281 

9.6724003 

9.6721725 

Logarithm 
refed  Sine.  1 


VERSED  SINES, 


- 

32  O  E 

GHEES, 

M. 

Natural 
Verjed  Sine. 

Natural  Co-  | 
Per  fed  Sine. 

Logarithm 
V~crfcd  Sine. 

Logarithm  Co- 
Per  fed  Sine. 

o 

15  lf?5  15? 

4700608 

9.1817061 

9.6721125 

60 

i 

1521061 

4698341  ! 

9.1821465 

9.6719445 

59 

2 

1  522603 

4695875 

9.1S25S6S 

9.6717165 

58 

3 

1 5  24147 

4693409 

9.1830266 

9.6714883 

57 

4 

1 5 2  >  65)  1 

4690944 

9.1 834665 

9.67  12602 

56 

5 

15^7-35 

4688479 

9.1839059 

9.67103  19 

_5  5 

6 

1528781 

468601 5 

9.1843452 

9.6708036 

54 

7 

1 53°327 

46S355 1 

9.1847841 

9.670575 1 

53 

8 

1531874 

4681087 

9.1S52230 

9.6703467 

52 

5? 

1533421 

4-7862.1. 

9.1856614 

9.6701181 

5i 

I  o 

153497c 

4676161 

j  9.1860998 

9.665-8895 

5o 

1 1 

15 "6519 

4673699 

1  9. 1 665  377 

9.6a  <76607 

4  9 

I  2 

1538068 

467  i -.37 

j  9.1869756 

9.6694319 

48 

1 3 

1 5  3S<5 '9 

466S776 

j  9.187413  1 

9.6692030 

47 

T4 

I5-j.II70 

46663 1 5 

:  9.1878505 

9.6689741 

46 

i  > 

M42722 

46-3855 

1/-S 

I''- 

CO 

M 

9.6687450 

_45_ 

16 

1544274 

:  4661395 

\  9-I88724  5 

'9.6685 9 1 

44 

17 

I 54)628 

465  893 5 

:  0.1891610 

j  9.66020  ■ ;  ! 

43 

18 

I >47382 

465  64.76 

;  7*  1895974 

7*668  0574 

42 

1 9 

1548986 

-1654017 

j  9.1900335 

9.6676280 

4i 

20 

I  >5049?. 

+651557 

9  1904:95 

9.6675986 

_4°_ 

2  1 

155 

J;  .0.9102 

;  9.1909050 

9.6673691' 

25? 

2  2 

15536:  5 

.r67.66.E-T 

!  9.19134)06 

9.667 1395 

38 

2  - 

1 5  >  5  1 6  j 

j  4643188 

9.E917756 

9.6669098 

37 

:  -4 

1556721 

1  464173?. 

9.1922  107 

9.6666601 

36 

i  2  5__ 

...15.53230 

|  o6:9:~6 

o.T  9264T  3 

9.6664s  02 

!  35 

!  26 

I5  5y8.i9 

|  46 56021 

9*  930799 

9.6663203 

34 

|  2  *7 

I)6l  4OO 

1  4^34366 

9.  ‘  9  ?  I  4  O 

9.6659903 

33 

1  28 

I56296I 

.  A  6  -  19  •  2 

0,19:9  ;.S 2 

9.6657603 

32 

i  29 

I564523 

46.9438 

■,<..194  38 1  8 

9.665  >301 

:  30 

I>66CS6 

j  46-7004 

9- 1 948 1  5  5 

9.665  2989 

3° 

i 

i Natural 

F ced'd  S;re 

;r.  ,  cdsiue, 

Logarithm  Co 
1  l  'ey  fed  Sine. 

Lgaithm 
j  Nef  f  a  Sine. 

M. 

57  4^  & 

GHEES. 

VERSED  SINES, 


?27 


32  DEGREES. 

M  , 

Natural  i 
’Ter fed  Sine. 

Natural  Co- j  Logarithm  Logarithm  Co- 

rerfed  Sine  .'Ter fed  Sine.  Verfed,  Sine. 

30 

1566086  j 

4627004 

9.194S155  i 

9.6652989 

30 

3  1 

1507649 

462455 1 

9.1952487  j 

9.6650695 

29 

3  2 

1560213 

+{.622098 

9.1956819  i 

9.6648392 

28 

3  3 

1570778 

4619646 

9.1961146  ; 

9  6646087 

27 

34 

1572343 

4617194 

9.196547?  I 

9.6643781 

26 

35 

1573909 

4614742 

9.1969795 

9-6 741475  . 

36 

1575476 

+612291 

9.I974I  l8 

9.6639168 

24 

37 

i577°44 

46'  7841 

9.I978436 

9.6636S6O 

23 

38 

1578612 

4607  3 9 1 

1  O.I982754 

9^:63  4552 

22 

39 

1 5 SciSi 

4604944.2 

i  9.1987067 

9.6632242 

21 

1581751 

4602495 

i  9. 1 0  1380 

9.6629932 

20 

41 

1583321 

460004) 

!  0  995689 

9.6627620 

19 

A2 

1584892 

4597597 

9. 1 999997 

9.6625309 

18 

43 

1586464 

4595 149 

9. 2004301 

9.6622996 

17 

44 

1 588037 

4592702 

:  9.2008605 

1  9.66206.53 

16 

45 

15^9610 

4590255 

|  9.201 2904 

9.6-183.08 

_i£_ 

46 

1591184 

45878-9 

!  9.2017204 

9.661605  3 

14 

47 

1592759 

458536? 

;  9.202  14+8 

£?. 6613737 

*3 

48 

1594334 

458291 8 

|  9.2025793 

9.601 1421 

12 

4  9 

1  5  9  5  9 1 0 

4580473 

j  O.203O083 

9.6609  103 

1 1 

50 

1  >9'H87 

457.  028 

j  9_.2o;,437J_ 

9.660678> 

1 0 

5  1 

1 5  99064 

~ 457 5  5 ”4 

|  9.20386>9 

9.66O4466 

9 

52 

1600643* 

45  73  -:1 

:  9.2  042  944 

J 

9.66O2  I46 

8 

53 

1602222 

45 "0698 

9.2O47225 

!  9.6599825 

7 

54 

1 603 Sc 1 

45682  5  5 

9.2  0)  I  “06 

i 

9.6597504 

6 

55 

1 605382 

45 6s 8  !  3* 

.  Q.205-782 

9.6595  > s 

_ 5_ 

56 

1 6:6962 

4563371 

.  9.206005 8 

9.655,3858 

4 

57 

1608545 

4560950 

9.2064330 

9.6590534 

3 

58 

59 

1610127 

4558490 

9.2068602 

9.6588210 

2 

1611713 

45  56050 

9.2072869 

9.6585SS4 

1 

60 

1613294 

4553610 

'  9.2077136 

9.6583558 

0 

Natural  Co 
I  erfed  Sine 

Natural 
.  t *  erfed  Sint 

Logarithm  Co 
i  rrrfed  Sine . 

- 

Logarithm 
pr erfed  Sine 

M. 

57  i>  H 

G  RE  E  S. 

I  '  jP'erJed  Sine, 
j  o  1613294 

\  I  1614879 

j  2  1616464 

!  3  1613050 

4  1619637 

5  1621225 

6  1622813 

7  1624402 

8  1625991 

9  1627582 

10  162917$ 

"11  1630764 

12  1632357 

13  i633^5° 

14  I<535544 

_ 15 _ 1  l637*38 

16  I  1638734  | 

17  1640330  j 

15  I641926 
ip  I643524 

20  I645 122 

21  I646721 

22  I64852O 

23  I649920 

j  24  1 6  5  1 5  2  i 

! _ 25 _ 1653123 

j  26  1654725 

1 27  1656328 

1 28  1657932 

i  *9  I<S)9)57 

I  30  l66l  142 

Natural  Co¬ 
ver  fed  Shit.  / 
56“ 


33  D  £  G  R~1Te~ 
j  Natural  Co-  Logarithm 
!  Per  fed  Sine .  re  r fed  Sine . 


4553610  9.2077136 

455H71  9.2081399 

4548732  9.2085661 

4546293  9.2089919 

4543^55  9.2094177 

_45 4 1 4 1 7_  9.2098431 
4538980  9.21026^4 

4536543  9.2106933 

4534108  9.2111182 

4531672  9-2115427 

4529237  9.2119671 

4526802  9*2123911 

4524368  9-2128151 
4521934  9.2132387 
4519501  9.2136622 

45 x7°68  9.2140853 

4514636  9.2145084 
45^2204  9.2149310 
4509772  9.2153537 

4507341  9.2157759 

4)049 1  o_  9.2161981 
4502480*  9TTi6?i98 
4500050  9.2170416 
449762  1.  5^.2174629 
44^51^2  9.2178842 

4492764  9.2183051 

4490336  9.2187259 

4487909  9-2191463 
44S5482  9.2195668 

4483056  9.2199867 
4480630  9.2204067 

Natural  Logarithm  Co 
erfed  Sine,  t' erfed  Sine . 

dxgrtts; 


Logarithm  Co- 
r or  fed  Sine. 

_  9-g)8j558 

9.6)8  1230 
9.65789O3 

9.6576574 

9.6574245 

_  9.65719^ 
9^656^787" 
9.6567251 
9.6564918 
9.6562584 
9.656 0250 
9.65  5791 5 
^555579 

9.6553243 
9.6550904 
9.654g566 
9.6546227 
'9.6543886 
9.6541546 
9.6539204 
9.6$  36861 
6.65345  18 
£6532174 
9.6529828 
9.6527483 
9.65251  36 
9.6522789 
9.6520440 
9.6518092 
£<5515741 

9.651339!  ; 

Logarithm  I 
Verfed  Sine . 


VERSED  SINES. 


_ ??  D  E  GR  E  E  s. 


Natural  Natural  Co-  Logarithm  | 
Verfed  Sine.  Verfed  Sine.  Verfed  Sine.  ! 

16611^2  4480630  *9.2204067 

1662748  4478205  9.2208262 


2  j  1664354 
j  1665962 
1-  1667570 

L  _i.669i7^ 

>  1670788' 

;  1672398 

'  1674009 

>  1675620 
»  ^677232 

16-78845I 

1680459 
1682073 
1683688 
j.685304 
1686920 
i6S8  5  57 
1690155 
1691774 

.  l693j9jL 
1695073” 

1696634 
16982  55 
1699877 
J701500 
1703123 

'704748 

1706372 

1707998 

1709624 

Natural  Co- 


4478205  9.2208262 

447578o  9.2212458 

4473555  9*2216649 
447°93i  y. 2220839 
3468507  9.222502 6 

4466084  9.2229212 
4463662  9.2233395 

4461240  9.2257577 

4458818  9.2241754 

4456397  |  9* 2245932^ 
4453976  9*2250105 

4451556  9.2254279  I 

4449136  9.225^8448 
4446717  9.2262617 
4444298^  9.2266781 
4441880  9.2270946 
4439462  9.2275106 
4437044  92279266 
4434627  92283422 

4432210  9.2287578 

4429794  "972291729 
4427378  9.2295881 

4424963  9.2300028 

4422548  9.2304175 

4420134  9.2308318 
4417720  9.2312461 
4415307  9.2316600 
4412894  9.2320738 
4410482  9.2324872 

4408071  9.2329007 

Natural  Logarithm  Co- 


44I5307 

4412894 

4410482 

4408071 


Natural  Co-  Natural  LogarithmCo- 
_  74 Verfed  Sine .  Verfed  Sine. 
_  56  TT E~G~  R~E~E~S. 


JLogarithmCo -  I 
74 erfed  Sine.l 

_£^5 1  3  3  9 1  30 

9.6511039  29 
9.6508687  28 

9*6506333  27 

9.6503980  26  ; 

9*6)01625  _25 
9.649^269  24 

9.6496912.  23 
9,64945  56  22 

9.6492197  21 

9.6489839  ( _ 2 O^J 

9.6487478  19 

9.6485118  18 

9.6482756  17 

9.6480394  16 

£647803!  _£5_ 
9.6475667  14 

9.6473302  13 

9.6470937  12 

9*6468570  II 
_9*6  4662 04  10 

9.646783^  7 

9.6461467  8 

9.6459097  7 

9.6456726  6 

£6454355  _ 5_ 

9.6451983  4 

9.6449609  3 

9.6447236  2 

9.6444861  3 

.  9.6442486  o 

Logarithm 
Verfed  Sine. 


VERSED  SINES. 


??° 


[  -  ,?4  DEGRE  E.S.  1 

1  M. 

i 

Natural  \Natural  Co- 
Vo  fed  Sine)  Verfed  Sine. 

Logarithm  j Logarithm  Co - 
Verfed  Sine.]  Verftd  Sine. 

o 

1709624  | 

4408071 

9.2329007  j 

9.6442486 

60 

i 

17 1 1 2  5 1 

4405660 

9,23  3  31  37  ! 

9.6440109 

59 

0 

2 

1712S79 

44°] 24 9 

9.2557267 

9.64-37752 

3 

1 7I45°7 

44008  ?  9 

9.2341 392 

96455554 

57 

4 

17161  ^6 

439s4-9  j 

.,.2545513 

9.64329-5 

5* 

5 

1 71 7766 

4?96oI9  j 

v- 25  -’•'6,9 

9.6430595 

55_ 

6 

1719597 

4595610  j 

5.2555761 

9.642821 5 

54 

7 

1721028  l 

4391202  1 

9.0357S78 

9.6425833 

53 

o 

1722660  1 

4388794  ; 

9,2^61995 

9.6423452 

52- 

9 

1724292 

4386386 

O,  2  360108 

9.6421068 

5i 

I  0 

17259:6 

43s3979 

9.2  57022 1  | 

9.6418685 

JEL 

J I 

17:7560 

4381575 

9.2574529  i 

9.6416299 

49 

I  2 

1729x94 

4579167 

9.2578458  * 

9.64139x4 

48 

i 3 

1 720840 

4576761 

4574556 

9.2382542 

9.6411527 

47 

14 

1732 266 

9.1586647 

9.6409141 

46 

r  ^ 

T 7 341 03 

437T95I 

9.2390747 

9.6406752 

45  . 

|  16 

1 73574° 

4369547 

9.2394847 

9.6404364 

44 

|  17 

I73737S 

4  5  6  7 1 4  ? 

!  9-2598945 

9.6401973 

43 

1  18 

1739017 

436-1740 

|  9.2403038 

9.6399583 

42 

1  *9 

1740657 

40-337 

:  9.2407150 

9-6397I9i 

41 

i  20 

1 742'';y7_ 

43  57m_ 

;  9.241 1222 

9.6  394800 

_4° 

1  21 

1 74  3  9  3 S 

43 57 5 3 2 

;  9.2415309 

9.6  392406 

39 

|  22 

17455C0 

4  3  5  5 1  3  1 

1  9.2419396 

9.639COI2 

38 

iu 

435273° 

1 9.2423480 

9.6387617 

37 

•  748865 
I75°5°9 

435°33° 

1 9-2427563 

9.6385222 

36 

!  ~  5 

4347^° 

!  v  - 1 5 1  ^ ^ 

9  6382825 

35_ 

j  •!(> 

i75^‘53 

43455 3 1 

1  9-2455721 

9.6380428 

34 

!  2  " 

175379S 

4343 1 32 

;  9-2459796 

9.6578030 

33 

i  S  S 

1755144 

4340734 

j  9-244587i 

9.6575635 

32 

;  29 

1757091 

4338336 

i  9-244i94i 

9.6373251 

3i 

0 

X75^738 

4135?li 

j  9.2452012 

9.6370830 

3° 

Nat  rural L'o- 
i  Vrjed  Sine, 

Natural 
,  |  >7  rfed  Sine, 

1  Logarithm  Co- 
,  j  Verftd  Sine. 

-  Logarithm- 
Verfed  Sine. 

M 

, 

E  G  R  E  E  S, 

VERSED  SINES. 


31  DEGREES. 

1 

M. 

Natural  \  Natural  Cc- 

Verfed  Sine) Verfed  Sine. 

Logarit  hm  Leo  arithru  C  0-: 
Ver (ed  Sine.  /7  rfed  Sine) 

3° 

1758738  j 

4555938 

9- 2452012  9.6370830 

5° 

V 

1 760386 

433  4  541 

9.245607S  i  9/J36842S 

29 

32 

1762035 

1763684 

4551 144 

9.246GI45  j  9.6366OIO 

28  j 

3  3 

4328748 

9.246J207  j  9.6363623 

27  j 

34 

1765554 

4326352 

4.2468269  1  9.63612I9 

26  | 

35 

1 76698  5 

4323957 

9.2.272327  :  9.635S813 

25J 

36 

1768636 

4321 562 

9.2476385  ;  9.6356408 

2  4  ] 

37 

1770288 

4319168 

9.2480439  t  9.6354001 

58 

177ml 

4316774 

9-2484495  ■  9^551594 

22 

39 

1773595 

4314581 

9.2488543  9.6349185 

21 

40 

1 77  5-49 

43  T  I98S 

9.2492593  9.6346776 

20 

i  4i 

1776904 

4309596  |  9.2496619  9.6344366  1 

29 

1  42 

1778560 

4307204 

9.2 5c 068 4  •  ^.6341955 

18 

!  4-3 

1780216 

4504815 

9.2504726  5 59545 

17 

44, 

17-S1S73 

4302422 

9.2500767  9.6337131 

x6  I 

i  45  ' 

1785531 

4300032 

9.2512S05  9,6334717 

1  5_J 

46 " 

1785189 

4297642 

|  9. 25 168  ;  2  .4.6  3  32  303 

14 

47 

1786848 

4295253 

|  9.25208/5  ;  9.6329887 

13 

•48 

1788508 

4292864 

I  9  25249C9  ;  t.6327472 

1 2 

49 

1790168 

4290476  |  92528938  j  9.6325054 

1 1 

5° 

,  1791830' ' 

4  2  8  8  0  0  8 

:  9.2532967  !  9.6322637 

10 

5i 

~I_79349i’ 

4285701 

j  9.2536992  9.6320218 

9 

52 

1 79  5 1  54 

4283314 

1 9.2541017  9-6517799 

8 

53 

1796  S 1 7 

42 809 2 8 

,  9-2345058  ;  5.6315378 

7 

54 

1798481 

4278542 

1  9.2549059  9.6312957 

6  ! 

55 

1800146 

42761 56 

j  9.2553076  9.6310535 

| 

56 

1801811 

4273771 

!  9-2557095  ;  9.6308112 

j  4  j 

5;7 

1805477 

4271587 

|  9.256IIC6  '  9..63O5688 

58 

1805144 

4269003 

j  9.2565119  |  9.6303264 
j  9.2569127  9.63OC83S 

!  9.2573136  j  9.6298412 

2  ! 

59 

180681 1 

42666 1 9 

1  1 

60 

1 808480 

4264236 

O  1 

Natural  Co- 
Verfed  Sine, 

Natural  !  Logarithm  Co-\  Logarithm 
Verfed  Sine),  Verfed  Sine .  j  Verfed  Sine. 

M. 

55  DEGREES. 

VERSED  SINES. 


if  degree  s. 

Natural  Natural  Co-  Logarithm 
for  fed  Sine}V ?rfed  Sine.  Verfed  Sine. 


Logarithm  Co- " 
Verfed  Sine. 


1808480  4264236  9.2573136  9.6 298412 

1810148  4261853  9.2577141  9^7984 

o11  ™  4259471  9.258114(5  9.6293557 

1813488  4257089  9.2585146  9.6291127 

1815159  4254708  9-2589147  9.628S698 

— 4252328  9.2593143  9.6286267 


1813488 
i8i5i59 
8 1 6S  3 1 
1818502 
1820176 
1821849 
1823524 


4254708  9.2589147  9.628S698 

4252328  9.2593143  9.6286267 

4249948  9-2597140  "9^6283836” 

4247568  9.2601132  9.6281403 

4245189  9.2605125  9.6278970 

4242810  9.2609113  9.6276535 


9  1823524  j  4242810  9.2609113  9.6276535 

_££ _ 1825199  I  4240432  _9126j3io2  9.6274101 

11  1826875  4238054  9.2617086'  ^6271664'  ' 

12  1S28551  4235677  9.2621071  9.6269228 

13  1830228  42333°°  9*2625051  9.6266790 

14  1831906  4230924  9.2629032  9.6264352 

*5 _ 1^833 584  4228548  9*2633008  9.6261912 

*6  1835264  4226173  g?26j6Wf  '9.625947,  ' 

*Z  c5o^44  422?79s  9^640957  9.6257031 

is  1535624  4221424  9.2644929  9.6254589 

19  1540305  4219050  9.2648898  9.6252146 

2° .  J_8.4i.9!L  4216676  9.2658266  9.6249703 

21  1843670  4214503  9.2656831  9.6247258  ' 

22  *“45555  4211931  9.2660795  9.6144813 

23  '“47037  4209559  9.2664756  9.6242366 

24  1848722  4207158  9.26687x6  9.6239910 

25  1S50407  42048 1_7_  9.2672673  96237471 

26  1852094  4202447  9.2676729  9.6235022 

27  1S53780  4200077  9.26S05S2  9.6232572 

28  1855468  4(97708  9.2684534  9.6 230122 

29  l857i56  4195559  9.2688483  9.6227670 

30  1858845  4192970  9.2692431  9,6225218 

NaturalCo-  Natural  L^ithffco-  Logarithm. 

_ egfidSto^  tftrfedjSine.  Verfed  Sine.  Verfed  Sine. 

_ _ 54  D  ETrR  EES. 


VERSED  SINES. 


??5 


VERSED  SINES. 


_ 36  DEG  REES. 

Natural  Natural  C 0-I  Logarithm  Logarithm  Co- 
V :rfed  Sine.  Vt >rfed  Sine  Verfed  Sin  e.  Verfed  Sine. 

1909830  4122148  9.2809947  9.6131235 

1 91 1 54Q  4H9795  9-28x3s33  9.6148755 

1913251  4117442  9.2817720  9.6146275 

1914963  4115090  9.2821602  9.6143793 

1916675  4112738  9.2825484  9.6141311 


191 1 540 
1913251 

i9i496$ 
1916675 
_ip 1 S  3  S  8 
192010 1 
192181 5 
1923530 
1925246 
^926962 
19SS679 
1930397 
1932115 

19??8? 4 
1935554 
1937274 

1958995 

1940717 

1942440 

1944163 

1945887 
1  1947611 

i  1949336 

I  1951062 

.1952789 

1954516 

1956244 

1957972 

i9597°i 

I96l 43  I 


41  I  7442 
41  I  5090 
4II2738 
4IIO387 
4I08036 
4IO5686 
4105556 


4IOO987  9.2844861 

4098639  9.2848732 


409629I 

4C93944 

409I597 

40S92  50 

4086904 

408455S 

40S221 3 

4079868 

4077524 

40751S0 

4072S57 

4070495 

4068 1 5  3 

406581 1 

4063470^ 

4061 1 29 

4058789 

4056449 

40541 10 

4051772 


9.2813833  9.6148755  59 

9.2817720  9.6146275  58  I 

9.2821602  9.6143793  57 

9.2S25484  9.6141311  56 

9.28 2936 3_  9.61 38827  55 

9.2833241  9.6136343 

9*2837  n6  9.6133857  53 

9.2840990  9.6131372  52 

9.2844861  9.6128884  51 

9.2848732  9.6126397  50 

9.2852  599  9.612.3*07  49 

9.2856466  9.612.1418  48 

9.2860329  9.6118927  47 

9.2864192  9.6116436  46 

9.2868052  9.61 13943  45 

9.2871911  9.61 1 1451  ~4^r 

9.2875767  9.6108956  43 

9.2879622  9.6106461  42 


9.2852  599 
9.2856466 
9.2860329 
9.28641 92 
9.2868052 
9.2871911 
9.2875767 
9.2879622 


9.2883474  9.6103965 

9^^87326  9.6101469 

9.2891174  9.6098970^ 

9.2895022  9.6096472 


i  1949336  9-2893866  9.6093972 

!  1951062  4065811  9.2902711  9.6091472 

J 952789  3063470  9.2906551  9  6088970 

1954516  4061129  9.2910392  9.6086468' 

1956244  4058789  9-2914229  9.6083965 

1957972  4056449  9.2918065  9.6081461 

1959701  4054HO  9.2921898  9.6078956 

_  I^61^1  4°SX772  9-2925731  9.6076450 

Natural  Co-  Natural  LogarithmCo-  Logarithm 
Verfed  Sine.  Verfed  Sine.  Verfed  Sine.  Verfed  -Sin?. 

_  5  $  DEGREES. 


O  O  Osjv^i  '-n*  K>  m  O  vO  OO'-J  Os  ^  4^-  to  h  |o  vO  oo-vj  Cs^n  4^ 


1  Natural 

Natural  Co-\ 

ferfed  SineJjVerfed  Sine\ 

1961431 

4°  5 1 772 

1963162 

4049434 

196489? 

4047096 

1966625 

4044759 

1968358 

4042422 

1970091 

4040086 

1971825 

403775° 

1973560 

4035415 

1 9  7  5 2  9  5 

4033081 

x977°3 r 

4030747 

1978768 

4028414 

1980505 

4026081 

1982244 

4023749 

1983982 

4021417 

1985722 

4019083 

1987462 

4°i6754 

1989203 

4014423 

1 990944 

4012093 

1992686 

4009763 

1994429 

4007434 

^96173 

4OO5I06 

l9919ll 

4OO2778 

1999662 

4OOO45I 

2001407 

3998124 

20031 54 

3995798 

2004900 

3993472 

2006648 

599H47 

2008396 

3988822 

2010145 

3986498 

2011895 

3984174 

201 3645 

3981850 

Logarith  m  Logarithm  Co 
Verfed  Sine.  V .  rfed  Sine. 

9. 2925731  9.6076450 


9.2929560 
9.2933390 
9.2937215 
9.2941041 
9.2944862 
9.2948684 
9.2952502 
9.2956320 
9.29601  35 
9.2963949 
9.2967760 
9.2971570 
9-2975377 
9-2979184 
9.2982987 
9.2986790 
9.2990590 
92994389 
9  2998185 
9.3001981 
9*3005773 
9.3009565 
9*3ox  3354 
9*3or  7X42 
9.3020927 

9.3024712 

9.3028493 

9.3032274 

9.3036051 

9.3039829 


I  9*6073943 
|  9.6071 346 
9.6068927 
9.6066417 
9.6063907 
9.6061 396 
9.6058883 
9.6056370 
9.6053856 
9.6051341 
;9-6o48825 
9.6046308 
9.6043790 
9.6041272 
9.6038752 
•9.6036232 
9.603  3710 
9.6031 18S 
9.6028664 
9.6026143 
9.602361 5 
9.6021090 
9.6018562 
9.6016035 
9.6013506  _ 
9.6010976 
9.6008446 
9.6005914 
9.6003382 
I  9.6000849 


Natural  Co-  Natural 
Verf  °d  Sine  V °.rfed  Sine . 


5?  D  E 


Logarithm  Co-\  Logarithm 
Verfed  Sine,  f  Verfed  Sine. 

(Trees. 


??6.  VERSED  SINES.  1 


3 

7  DEGREES.  1 

Natural 

Natural  Co- 

Logarithm  \Logarithm  Co- 1 

M. 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

0 

201 3645 

3981850 

9.3039829 

9.6000849 

60 

1 

2015396 

3979527 

9.3043603 

9.5998314 

59 

2 

2017147 

3977204 

9.3047376 

9-5995779 

58 

3 

2018900 

3974882 

9.3°5H47 

9-5993243 

57 

4 

2020653 

3972561 

9-3054917 

9.599070  6 

56 

5 

2022406 

397024° 

9.3058683 

9.5988168 

55 

6 

2024161 

3967920 

9.3062450 

9.5985629 

54 

7 

2025916 

3965600 

9.306621 3 

9.5983089 

53 

8 

2027671 

5963281 

9.3069976 

9.5980549 

52 

9 

2029428 

3960962 

9-3°73735 

9.5978007 

5i 

10 

2031185 

3958643 

9.3077494 

9.5975464 

5° 

11 

2032942 

3956325 

9.3081250 

9.5972920 

49 

12 

2034701 

3954008 

9.3085006 

9.5970376 

48 

*3 

2036460. 

3951691 

9.3088758 

9.5967831 

47 

14 

2038220 

3949175 

9.3092510 

9.5965285 

46 

2039980 

3947060 

9.3096258 

9.5962737 

45 

1 6 

2041 741 

394474$ 

9.3100007 

9.5960189 

44 

17 

2043503 

3942430 

9.3103572 

9-595764° 

43 

18 

2045265 

3940116 

9.3107496 

9.595509° 

42 

*9 

2047028 

3937802 

9.31  r  1 238 

9-5952539 

41 

20 

2048792 

3935489 

9^14979 

9.5949987 

40 

21 

2050556 

3933176 

9.3118716 

9-5947434 

39 

22 

2052322 

3930864 

9.3122454 

9-594488i 

38 

23 

2054087 

3928552 

9.3126188 

9.5942325 

37 

24 

2055854 

3926241 

9.3129922 

9-593977° 

36 

25 

2057621 

3923931 

9-3i3  3653 

9  5937215 

35 

26 

“2^59789“ 

3921621 

9.3137383 

9.5934656 

34 

27 

2061157 

3919312 

9. 3141  no 

9.5932097 

33 

28 

2062926 

3917003 

9.3144837 

9-5929538 

32 

29 

2064696 

3914694 

9.3148561 

9.5926977 

31 

!  3° 

2066467 

391 2386 

9.3 1 52284 

9.5924417 

3° 

1 

NaturalCo- 

Natural 

LoganthmCo- 

-  Logarith  m- 

X/f 

1 . 

Verfed  Sine. 

Verfed  Sine , 

,  Verfed  Sine. 

Verfed  Sine  * 

M. 

i  DEGREES. 


VERSED  SINES. 


m . 


37  degrees. 

M 

Natural 
Verfed  Sine. 

Natural  CY-j 
Verfed  Sine}, 

Logarithm 
Verfed  Sine . 

Logarithm  C<  - 
Verfed  Sine. 

3° 

2066467 

3912386 

9.3152284 

9.5P244I7 

30 

31 

2068238 

3910078 

9.3156004 

<>.5911854 

29 

32 

2070010 

3907771 

9-31597*4 

9.5919291 

28 

33 

2071782 

3905464 

9.3 1 63440 

9.5916727 

27 

34 

2073555 

3903158 

9.3167156 

9.5914162 

26 

35 

2075329 

3900853 

9.3170869 

9.5911599 

2) 

36 

2077104 

3898548 

9.3174582 

9.5909029 

24 

37 

2078879 

3896244 

9.3178291 

9.5906461 

23 

38 

2080655 

389394° 

9.3182000 

9.5903893 

22 

39 

2082431 

3891636 

9.3185706 

9.5901322 

21 

4o_ 

2084208 

3889333 

9.3189413 

9.5898752 

20 

4i 

2085986 

3887030 

9.3193113 

9.5896180 

19 

42 

2087765 

3884728 

9.3196815 

9.5893608 

18 

43 

2089544 

3882427 

9.32005 14 

9.5891034 

17 

44 

2091324 

3880127 

9.3204213 

9.5888460 

16 

45 

2093104 

38778^7 

9.3207908 

9.5885884 

>  I) 

46 

2094885  | 

3875527 

9.3211603 

9.5883308 

H 

47 

2096667 

3873228 

9.3215294 

9.5880730 

13 

48 

2098450 

3870929 

9.32 18986 

9.5878153 

12 

49 

2100233 

3868631 

9.3222674 

9-5875573 

1 1  1 

50  1 

2102017 

3866333 

9.3226362 

9.5872993 

10 

5i 

2 103802 

3864035 

9.3230047 

9.5870412 

9 

52 

2105587 

3861739 

9.3233731 

9.5867830 

8 

53 

2107373 

3859443 

9.32374I2 

9.5865247 

7 

54 

2109159 

3857147 

9.3241094 

9.5862663 

6 

55 

2110946 

3854852 

9.3244771 

9.5860078 

_-L_ 

5* 

21 12734 

3852558 

9.3248449 

9.5857492 

4 

57 

2114523 

3850264 

9.3252123 

9.5854905 

3 

58 

2116312 

3847970 

9.3255797 

9.5852318 

2 

19 

2118102 

3845677 

9.3259468 

9.5849728 

1 

60 

2119892 

3843385 

9.3263138 

9.5847139 

0 

Natural  Co 
Verfed  Sine 

-  Natural 
.  Verfed  Sine. 

Logarithm  Cc< 
,  Verfed  sine. 

-j  Logarithm 
j  Verfed  Sine. 

M 

51  D  E  G  RE  E  S. 


VERSED  SINES. 


M. 

Natural  . 
Perjed  Sine 

.  0 

2 I 19892 

1 

212x884 

2 

2123476 

3 

2125*68 

4 

2127061 

_ 5 

2128855 

6 

2 130650 

7 

2152445 

8 

2134241 

9 

2! 36037 

10 

2137835 

H 

2139633 

12 

2141431 

*3 

2143230 

*4 

2 145030 

15 

2 I4683I 

16 

2148632 

*7 

2*50434 

18 

2152236 

19 

2154039 

20 

2155843 

21 

2 1 57648 

22 

2 i 5  945  3 

2} 

2  161255? 

24 

2 16306) 

_25 

2 164S73 

26 

2 I 66680 

27 

2168489 

28 

2170298 

29 

2172108 

30 

2173918 

Natural  Co- 

1 

Verged  Sine 

JS  DEGREE 

Natur at  Co- j  Logarithm 
Per  fed  sine.  Vcrfed  sine. 


3843385  I  9.3263138 

3841093  9.32668^; 

3838802  9.3270473 

3836511  9.3274136 

3834220  9.5277800 

3831930  9.3281460 

3829641  9.3285121 

3827352  9-3288778 

3825064  9.3292434 

3822776  9.3296088 
3820488  ^.5299741 
3818201  9.3303391 

3815915  9-3  307042 

3813629  9.3310688 
3811344  9.3314334 

3009060  P’33 17977 
3806776  9.3321620 
3804492  9.3325260 
3802209  9.3328900 
3799926  9.3332536 

3797^44  _9_33 36 1 72 

37?5362  77339805" 

3793o8r  9.3343438 

3790801  9-3347067 

3788521  9.3350697 

3786242  p.?3  54323 

3783963  9.3357949 

3701685  9.3361571 

3779407  9.3368194 

3777130  9.33^8813 
3774854  9.3372432 
A7 */•  ural  I  Logarithm  Co 
yfrfcd  Sine,  j  re r fed  Sine. 

TT^d~E_g~rTe~e^ 


Logarithm  Co¬ 
ffer  fed  Sine. 

9.5847*39 

9.5844548 
9.5841957 
9.5839364 
9.5836771 
9.5834176 
9.5831581 
9-5828984 
9.5826387 
9.5823788 
9-5821 190 
9.58x8589 
9.5815988 
9.5813385 
9.5810783 
9.5808178 

9.5805574 

9.5802967 

9.5800361 

^•5797752 

90795144 

9-5792533  ' 

9.5789923 

9.5787311 

9.5784698 

9-5782084 

9-5779470 

9.5776854 

9-5774237 

9.5771619 

9.5769001 

Logarithm 
Ver  fed  Sine. 


M  Natural 
M  /^r/W  sine. 

30  2173918 

3 1  217537°  ' 

32  21.77451 

33  2179534 

34  2181167  | 
}5_  2182981 

2184795 

37  2186610 

38  2.188426 

39  2190243 
40_  2192060 

41  2193877 

42  2195696 

43  2I975*5 

44  2 1 9933  5 

45  2201155 

46  ,2202976 

47  2.204798 

48  2206620 

49  2208443 

50  2210267 

51  2212096 

52  2213916 

53  2215742 

54  2217569 
-II-  22 *9396 

56  2221223 

57  2223051 

58  2224880 

59  2226710 

60  2228540 

Natural  Co¬ 
vered  Sine. 


3«  DEGREE 

I  Natural  Co- 1  Logarithm 


Logarithm  Co- I 


- 

9^^72432 

9.5769001 

30 

9.3376048 

9.5766381 

29 

9.3379664 

9.5763761 

28 

9.3383277 

9.5761139 

27 

9.3386889 

9-5758517 

26 

9.3390498 

9.5755893 

25 

9.3394107 

9.5753^69 

24 

9.3397713 

9.5750643 

23 

9.3401319 

9.574841-7 

22 

9.3404921 

9.5745389 

21 

9.3408524 

9-57+276i 

20 

9.3412  1 23 

9.574OI3I 

19 

9.3415722 

9.5737502 

l8 

9.34*93*8 

9.5724870 

*7 

9.34229I3 

9. 5732218 

16 

9.3426506 

9.5729604 

Lll_ 

9.3430098 

9.5726970 

14 

9.3433^7 

9.5724335 

*3 

9.3437276 

9.572.1699 

12 

9.3440862 

9.57I9C6I 

1 1 

9-3444448 

9.57*^428 

10 

9.3448030 

9.57*3784 

9 

9.34516x2 

9.57HI44 

8 

9-345  5*91 

9^5708502 

7 

9-3458770 

9.5705861 

6 

9.3462346 

9.57C32I7 

_5_ 

3770302  9.3379664 

3768027  9.3383277 

37^5752  9.3386889 

37^478  9.3  390498 

3761204  9.3394107 

375893*  9.33977I3 

3756658  9.34OI3I9 

3754386  9.340492  1 

?752I*5  9-3408524 

3749844  9.3412123 

3747574  9-3415722 
3-7453c4  9.3419318 
3743034  9.3422913 
3740765  9.3426506 

3738497  9.3430098 

3736229  9.3433687 

3733962  9.3437276 

3731695  9.3440862 

3729428  9.3444448 

3727162  9.3448030 

3724897  9.345*612 

3722632  9-3455*91 

3720368  9.3458770 

-  37*8*05  9.3462346 

3715842  9.3465921 

37*358o  9.3469494 

37113*8  9.3473067 
3709057  9.3476636 

3706796  9.3480205 

2\f 4/ «>* al  Logarithm  Co- 

■  /••gy/gi  Sine^ 

51  DTg  REES. 


9.5700573 

9.5697928 

9.5695282 

9.569263,5 

9.5689987 

Logarthim 
Vcrfed  Sine. 


VERSED  SINES. 


39  DEGREES. 


M. 

Natural 
Verjed  Sine. 

Natural  Co¬ 
ver  fed  Sine, 

Logarithm 
Verfed  Sine , 

Logarithm  Co- 
Verfed  Sine. 

0 

2228540 

3706796 

9.3480205 

9.5689987 

60 

1 

2230371 

3704536 

9-3483771 

9.568733  7 

59 

2 

2232203 

3702276 

9-3487337 

9.5684688 

58 

3 

2234035 

3700017 

9.3490899 

9.5682036 

57 

4 

2235868 

3697758 

9.3494461 

9.5679385 

56 

5 

2237702 

3695499 

9-349802  1 

9.5676731 

55 

6 

2239536 

3693241 

9.3501580 

9.5674078 

54 

7 

224I37I 

3690984 

9.3505136 

9.5671422 

53 

8 

2243206 

3688727 

9-3508692 

9.5668766 

52 

9 

224504J 

3686471 

P*35 12245 

9.5666109 

5i 

IO 

2246879 

3684216 

9.3515798 

9.5663451 

5o 

1 1 

2248717 

3681961 

9-3519347 

9.5660792 

49 

12 

2250555 

3679707 

9.3522897 

9.5658132 

48 

13 

2252394 

367745 3 

9.3526443 

9.5655471 

47 

14 

2254233 

3675200 

9.3529989 

9.5652804 

46 

2256074 

3672947 

9-3  533532 

9.5649564 

45 

1 6 

2257914 

3670695 

9.3537075 

9.5647482 

44 

T7 

2259756 

366S443 

9.3540614 

9.5644817 

43 

18  , 

22615^8 

3666192 

9.3544454 

9.56421 51 

42 

!  *9 

2263441 

3663941 

9.3547690 

9.5639484 

4i 

j  20 

2265284 

3661690  i 

9.3551227 

9.5636816 

40 

i  21 

2267128 

3659440 

9.3554760 

9*5  634147 

39 

1  22 

2268973 

3657191 

9.3558293 

9.5631477 

38 

j  2  3 

2270818 

3654P42  ! 

9.3561823 

9.5628805 

37 

!  24 

2272664 

3652694  ! 

:  9.3565353 

9.5626134 

36 

j  2  5 

_22745 1 1 

3650447  | 

i  9.35688S0 

9.5623460 

35 

j  26 

2276358 

3648200  1 

9.3572406 

9.5620787 

34 

1 

!  27 

2  278206 

3645954 

9.3575930 

9.5618m 

33 

j  28 

228005  5 

3643708 

9-3579453 

9.5615436 

32 

I  25? 

2281904 

3641463 

9.3582973 

9.5612758 

3i 

!  30 

2283754 

363921 8 

9.3586494 

9.5610080 

30 

1 

Natural  Co- 

Natural 

j  Logarithm  Co 

Logarithm 

M 

f 

Verged  Sine. 

[''erfed  Sine. 

Verfed  Sine. 

Verfed  Sine. 

IVl  , 

50  DEGREES. 


i 


VERSED  SINES. 


M. 

40  DEG 
Natural  Natural  Co - 
Verfed  Sine.  Fcrfed  Sine. 

REES. 

Logarithm 

V °rfed  Sine . 

Logarithm  Co- 
Verfed  Sine. 

0 

2339556 

3572124 

9-3691334 

9-5529267 

60 

2543296 
234516S 
2347040 
234894  3_ 
2350786 
2  3  52660 

2554555 
23  5641  o 
J23  58286 
2360162 
2362040 
2363918 
2565796 

2567675 

2569555 

2571456 

23733*7 
257519S 
2577°Si 
2378964 
2580348 
2582752 
2  5  846  x  7 
2586505 
2588589 
2590276 
2592165 
2594051 
2595940 


5567669 

5565442 

55652x5 

55609S9 

35)8764 

3556)39 

35545*5 

3552091 

354986S 


9.3698272 
9.3701739 
9.3705205 
9.3708668 
9.371 21 1 1 
9-37*559* 
9-  37*905* 
9.3722508 
9.3725964 


3547645  9-37294*8 

35454^3  9-3732872 

354320!  f  9-3736323 
3540980  j  9.3739773 
353S760  j  9.3743221 
3536540  j  9.3746668 
35J432*  j  9-37501  *3 


23733*7  3  552*02  9.3753557 

2375*9S  3529S84  9.375699S 

•2377081  3527667  9.3760440 

2378964  3525450  9.3763878' 

2380348  5523234  9-37673*6 

2382732  3521018  9.3770751 

2384617  3518802  9.3774186 

23863°3  35*6587  9-37776i8 

2388389  3514372  9.3781050 

2390276  3512158  9.5784479 

2392163  3509945  9. 3787908 

239405*  3507732  9-379*534 

239594°  55°552°  9- 3 7947<5o  ! 

Natural  Co -  Natural  Logarithm Co- 
A'fy/t-rf  yv-y/exf  VerfJ.  She. 
.49  »)tGREE  ST 


9-5523845 

9.5521132 

9.5518420 

9-55*5706 

9.5512992 

9.55*0275 

9-5507559 

9-550484° 

9.5502122 

9-54994oi 

9-549668i 

9-5493958 

9-549*236 

9-548S;ii 

9.5485786 

9.5483059 

.9-5480333 

9-54776o4 

9.5474875 

9.5472144 
9.5469413 
9.546668o 
9.5463947 
9  5461212 
9-545847y 

9-545  574° 
9.5453002 
9.5450263 
9-5447  524 
Logarithm 
Verjcd  Si k:. 


VERSED  SINES. 


?43 


144 


ersed  sines, 


41  DEGREES. 

M. 

Natural 
V'erfed  Sine. 

Natural  Co - 
Perfed  Sine. 

Logarithm 
Vtrfed  Sine. 

Logarithm  Co- 
Verfed  Sine. 

0 

2452904 

3439410 

9.3896806 

9.5364839 

60 

1 

245481 j 

3437215 

9.3900183 

9.5362066 

59 

2 

2456722 

3435cm 

9.3903561 

9-5359293 

58 

3 

2458632 

5432827 

9.3906935 

9.5356518 

57 

4 

246054? 

?430<53? 

9.3910309 

9-535S742 

56 

5 

2462454 

2428440 

9.3913681 

9.5350365 

55 

6 

2464366 

3426247 

9.3917052 

9.5348187 

54 

1 

2466279 

3424055 

9.3920421 

9-5*45408 

53 

8 

2468192 

342  I  864 

9.3923789 

9.5342628 

52 

9 

2470106 

3419674 

9^927155 

9.5339846 

5i 

10 

2472020 

4417484 

9.3930520 

9-5337065 

5o 

11 

247W5 

3415295 

9.3933882 

9.5334281 

49 

12 

2475851 

341 3106 

9*?937245 

9-533*497 

48 

!  *3 

2477767 

3410938 

9.3940604 

9-5?287** 

47 

!  14 

2479684 

3408730 

9.3943964 

9.5325925 

46 

l JL5_ 

2481602 

3406542 

9.3947310 

9-5?2?i37 

_45_ 

; 

2483520 

3404355 

9.3950677 

9.5320349 

44 

•  I? 

2485439 

3402169 

9.3954031 

9.5317558 

43 

:  is 

2487359 

3399984 

9-3957384 

9.5314768 

42 

!  r9 

2489279 

3397799 

9.3960735 

9-53*1975 

4i 

;  20 

2491 200 

3  395*5  *4 

9.3964085 

9.530918? 

40 

;  21 

2493121 

339343° 

9-39674?  3 

9.5306388 

~39~ 

i  22 

2495043 

3391247 

9.3370781 

9-530359? 

38 

2496966 

3389064 

9-3974125 

9.5300737 

37 

I  24 

2498889 

3386882 

9-397747° 

9.52980OO 

36 

250081 3 

3384700 

9.3980812 

9  5295201 

_35_ 

1  2.6 

2502738 

3382519 

9.3984154 

9.5292402 

34 

!  27 

2504663 

3380339 

9-3987493 

9.5289601 

33 

28 

2506589 

3378i59 

9.3990831 

9.5286799 

32 

29 

2508516 

3375979 

9.3994167 

9.5283996 

31 

2510443 

33738oo 

9-39975°? 

9.5281195 

3o 

Natural  Co - 
Verfed  Sine . 

•  Natural 
V'erfed  Sine. 

LogarithmCo- 
\Verftd  Sine . 

-  Logarithm 
Verfed  Sine. 

M. 

48  D  E  G  R  E  E  S. 


41  degrees. 


M 

Natural 
Perfed  Sine, 

Natural  Co- 
Perfed  Sine. 

0 

• 

Logarithm 
Per  fed  Sine. 

Logarithm  Cc- 
Perfed  S:ne.\ 

3o 

2510443 

J373800 

9-39975°?  •  9.5281 193 

30 

3* 

32 

33 

34 

JL 

36 

37 

38 

39 

_4o_ 

41 

42 

43 

44 

45 

2  5 1 2  37 1 

2514295? 

2516228 

2518158 

2520088 

*522013 

*5*395* 

*525883 

*527816 

2523749 

2531683 

2533618 

*535554 

2537490 

2539426 

337*621 

3369443 

3367266 

33650S9 

3362913 

3360737 

3358562 

3356388 

3354214 

335*041 

P.4OOO836 
P.4OO4I69 
9.40074  99 
9-4010829 
9.4014157 
9.4018484 
9*4020808 
9.4024132 
9.4027453 
9.4030775 

9-  5278387 

S>-527558  l 

9  5*7*774 
9.5269966 
9.5267IJ6 
9.52643zj.6 
9.5261534 
9- 5258722 
9-52  5  590S 

9.5253094 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

3349868 

3347696 

3345524 

3343353 

334*183 

9.4034093 

9.4037412 

9.4040727 

9.4044043 

9-4°47355 

90250277 

9.5247461 

9.5244^2 

9.524l823 

9.523P002 

46 

47 

48 

4? 

50 

2541364 

25433°* 

*545*4° 

2547179 

2549119 

3335013 

3336844 

3334675 

333*507 

333033s* 

9.4050668 

9.4053978 

9.4057287 

9.4060594 

94065001 

9-5236182 

9-5233358 

9-523°535 

9-52277IO 

9.5224885 

*4 

*3 

12 

II 

10  . 

51 

52 

53 

54 

55 

255x059 
2553000 
2554942  i 
2556885 
2558827 

3328172 

5326OC6 

3323840 

33*1674 

3319509 

9*4067205 
9.4070509 
9.4073810 
9*407711 1 
9.4080409 

9. 5222057 
9.5219230 
9.52  16400 
9.5213570 
9.52IC739 

9 

8 

7 

6 

5 

5<* 

57 

58 

59 

60 

2560771 

2562715 

256466O 

2566606 

2568552 

3317-45 

33*5182 

33*30*9 

3310856 

3308694 

9.4083708 
9. 408700 j 
9.4090298 
9.4093591 
9.4096883 

9.5207907 

9.5205073 

9.5202239 

9.5^9402 

9.5196566 

4 

3 

2 

1 

0 

Natural  Co  - 
Verfkd  Sine. 

Natural 
Verf ed  Sine. 

I  Logarithm  Co- 
!  Per  fed  gine. 

■  Logarithm 
Per  led  Sine. 

M 

4«  D  H  G  R  E  F  S. 

VERSED  SINES, 


I  34<> 


42  D  E 

G  R  E  E  S. 

M. 

Nxtur  al 
Ferjcd  Sine. 

NaturalCo  Logarithm 

V cr fed  Sine.  Verfed  Sine. 

Logarithm  Co- 
Verfed  Sine. 

1  0 

2568552 

3308694  1  9.4096883 

9.5196566 

60 

I 

2570498 

3306532 

9.4100173 

9.51937*7 

59 

2 

2572446 

3304371 

9.4IO3462 

9.5190889 

58 

3 

2574394 

3302211 

9.4106749 

9.5188048 

51 

4 

2576342 

2578292 

3300051 

9.41  IOO36 

9.5185207 

55 

_5_ 

3297892 

9.4113320 

9.5182364 

56 

6 

2580242 

3295733 

9.4I 16603 

9.5179521 

7 

2582193 

3*93573 

9.4I  I988J 

9.5176676 

53 

8 

2584143 

329l4t8 

9.4123166 

9.5173830 

52 

9 

2586095 

3289261 

9.41  2  6444 

9.5170984 

5i 

10 

2588047 

J287IO5 

9.4129722 

9*5  168136 

5o 

1 1 

2590000 

3284949 

9.4132998 

9.5165286 

49 

1  2 

2591954 

3282794 

9.4136273 

9.5162436 

48 

2593908 

3280639 

94139546 

9.5159585 

47 

H 

2595863 

3278485 

9.4I428l8 

9.5156732 

46 

2597819 

3276332 

9-4146088 

9.5153879 

_45 

16 

2599775 

3274179 

9-4J493  57 

9.5151024 

44 

*7 

2601732 

3272027 

9.4152625 

9.5148168 

43 

18 

2603689 

3269875 

9.4155891 

9.5145311 

42 

19 

2605647 

3267724 

9.4159155 

9.5142453 

4i 

2607606 

3*65573 

9.4162419 

9.5139594 

40 

2 1 

2609565 

3263423 

9.4I65681 

9.5136733 

39 

22 

2611525 

3261274 

9.4I6894I 

9.513387* 

38 

23 

2613485 

3259125 

9.4172199 

9.5131009 

37 

24 

2615447 

3256976 

9.4I7H58 

9.5128146 

36 

25 

•  2617408 

3254828 

9.41/8715 

9.5125280 

J5__ 

26 

2619371 

3252681 

9.4l8l970 

9.5122415 

34 

27 

2621334 

3*50535 

94185223 

9.5119547 

1  33 

2S 

2623297 

324S389 

9.4188473 

9.5116679 

32 

29 

2625262 

3246243 

9.4191726 

9.5113810 

3* 

3° 

2627227 

3244098 

9.4194975 

9.5110939 

'  30 

Natural  Co¬ 
ver  fed  Sine. 

Natural 
Vcrfed  Sine. 

Logarithm  Co 
Verged  Sine. 

Logarithm 
V irfed  Sine. 

M. 

47  D  E 

G  R  E  E 

S. 

VERSED  SINES. 


4j  I)  t  G  K  F,  F.  S. 

Logarithm  Co- 

rer,edSine.  Vcrfed  Sine:  rerfed  Sine.  rerfed  sine. 
■  j_2w°9$  !  9.4194975  j  p.j  1 10^7 


2629192 
2 63 I/58 
2633125 
2635092 
2637060 

2^39029 

2640998 
2642968 
2644 939 
2646910 


2650854 

2652827 

2654801 

i£5^77S 

265875O 

2660725 

2662701 

2664678 

2666655 

2668633 

2670612 

2672591 

2674571 

267655I 

26785J3 
26805 14 
2682497 
2684479 
2686463 


JH4Q98  1  9.4194977  (9.5110939 

324'954  9.4198223  9.51C806S 

3239810  9.4201470  9.5105195 

3237667  9.42O47I4  9.5I0232  I 

323)  524  9.42O/958  9.5099446 

2 3 3 3_§j_  9«42 J 1 2Ci  9.5096569 
3231240  9.4214442  9^0^692. 

3229099  9.4217681  9.5090813 

3226959  9.4220919  9.5087934 

3224819  9.4224156  9.5085053 

-i3  2  2  680  9»422739i  9-5082172 

3220541  9.4230625  |  9.5079288 


3220541  9.4230625  9.5079288 

3218403  9.4233858  9.5076404 

3216266  9.4237089  9-  5073519 
3214129  9.424031(3  9.5070633  j 

-!21j9£L  9-4*43547  9.5067745 
3209857  9.4246774  9.5064856 

3207722  9425OOOO  9.5O61966 

3205587  94253224  9.)059075 


3205587  94253224  9.5059075 

3203453  5?.425<>447  9.5O5618J 

32013 1 9  9.425  9669  9.5053290 

3 1991S7  9.4262889  9.5050395 

3197054  9*4266ic8  9.5047500 

3194922  9.4269325  9.5044603 

3192791  9,4272541  9.5041705 

3490661  p.4275735  9.3038806 


26725pi  jI94922  9.4269325 

2674571  3192791  5.4272541  3.3041705 

.  -iflllLi  Jt9o66i  9-4*7575  5  5.5038806 

267853'3  3288531  5.4276565  5.5035906 

2680514  3286401  5.4282181  5.5033005 

2682457  3284272  5.4285391  5.5030102 

2684479  3282144  9.4288600  5,5027198 

_  2686463  3280016  5.4251808  5.5024293 

NtUmdCo-  Natural  Logarithm  Co-  ~Ugarithm  I 
J_ertUSi»c.  (ter  fed  Sine,  rerfed  sine.  / 


47  D  E  G  R  E  £  S.~~ - 


3288531  5.4276965 

3286401  5.4282181 

3284272  9.4285391 

3282144  9.4288600 

3280016  5.4291808 


\  Natural  Co- j  Natural 


Nat/,  td 

rerjed  Sine, 

2685463 

2688447 

26^0432 

2692417 

26524403 

2626390 

2698377 

2700365 

2702354 

2704343 

_ 2706332^ 

2708323 
2710314 
2711305 
2714297  j 
271621,0  I 
2718284 
2720278 
2722272 
2724268 
2726264 
2728260 
2730257 
273215) 
2734253 
_  273<$252 

2738152 

2740252 

2742253 

2744254 

2746256 

Natural  Cc~ 

rerfed  Sine. 


43  OH 

|  Natural  Co- 

3180016 

3177889 

3175763 

3173637 

3171511 

_3 1 69  3  87  _ 
3167262 
3165139 
3163016 
3160873 
J?i5879t_ 
3156650 
3 1 54519 

3152409 

3150189 
3 148170 
3146052 
3H3934 
t  3141816 
3139700 
3137584 
3135468  j 

3133353  ! 

3131239  j 
3129124  ; 
3 127012  ; 

3124899  ; 
3122787  ; 

3120675  j 

3118565  j 
3116454  ; 

Natural 

I  ' cr fed  sine . 

“46  D~E 


G  a  E  E  , 

;  Logarithm 
re r fed  Sine. 

9-4291808 

9.4295015 
;  9.4298220 
'  9-430I424 

9.4304626 

9-4307827 

9-4311026 
9-43 '4324 
P-43  *7423 
9.4320617 
I  9-43238t  1 
9.4327004 
i  94330195 

1  9-4333385 

9-4336574 

9-433976i 

9.4342948 

9-4*46132 
9.4349316 
9-4352497 
9  4355678 
9-4358857 
9-43620J5 

9.4365212 

9-4368387 

9-4371561 

9-4374734 

9-4377994 

9.4381075 

9.4384243 

9-4387410 
Logarithm  Co¬ 
re?  fed  Sine. 

"cTr  e  e 


li Logarithm  Co- 
Yerfed  Sine . 

9-5  024293  60 

'9.5021388  59 

9.50184S0  58 

9.5015572  57 

9.5012662  56 

9.5009751  55_ 

9.5006840  54 

9.5003927  53 

9.5001013  52 

9.4998097  5 1 

9.4995181  50 

9.4992263  49 

9.4989345  48 

9.4986425  47 

9.4983504  46 

9.4980581  45 

9.4977658  44“ 

^•4974733  43 

9.4971808  42 

9.4968881  41 

^.4965953  _4^_ 

9.4963023  39 

9.4960093  38 

9.4957161  37 

9.495422?  36 

9.4951295  35 

9.4948360  34 

9.4945424  33 

9.4942486  32 

9.4939547  31 

1 9.4936607  30 

Logarithm 

Verfed  Sine, 


Natural 
Verfed  Sine. 

2746256 

2748259 
2750262 
2752266 
2754271 
_  2756276 
2758281 
2760288 
2762295 
2764302 
2766310 
2768319 
2770329 
2772339 

2774349 
_  2776360 

2778372 

2780385 

2782398 

2784411 

2786426 

2738441 

2790456 

2792472 

2794488 

2796506 

2798524 

2800543 

2802562 

2804582 

2806602 

‘ Natural.  Co- 
Verfed  Sine: 


Natural  Co - 
Verfed  Sine. 

3H6454  9.4387411  9.4936607  30 

304345  9.4390576  ^.493 3666' “29 

3112236  9-4393741  9.4930724  28 

3110127  9.4396904  9.4927780  27 

3100019  9.4400066  9*4924836  26 

J105911  9,-4403226  9.4^21890  _2  5 

3103805  9.4406385  9.49189447  24 

3101698  9.4409543  9.491599^  23 

3099593  9.4412700  9.4913046  22 

3097488  9.4415855  9.4910095  21 

J°?5383  9.4419009  9.4907144  20 

3093279  9.4422161  9.4904191  19 

309,1176  9.4425313  9.4901237  18 

3089073  9.4428462  9.4898281  17 

3G86971  9.4431611  9.4895325  16 

3084869  9-44347^  9-4892361  _£5_ 
1^768  9.44J7904  “9.4889409- ^4 
5080608  9.4441048  9.4886448  15 

5078568  9-4444I92  9*48S  ^488  12 

5076469  9.4447554  9.48805.^5  XI 

5074570  9.4450474  9.4877562  10 

5072272  9.4455614  9.4874597”  7 

5070x75  9.4456752  9.4871651  8 

5068078  9.4459888  9.4868665  7 

5065982  9.4465024  9.4865696  6 

5065886  9.4466157  9.4862726  4 

5061791  9.4469290  9.4859755  4" 

^696  9.4472422  9.4856785  j 

5057602  9.4475552  9.4855810  2 

5055509  9.4478680  9.4850855  1 

5055416  9,4481808  9.4847860  o 

.Natural  I  Logarithm  Co-  Logarithm 
rtrfed  -Sine)  Verfed  Sine.  Verfed  Sine.  M- 
46  DEGREES. 

Yl 


vj  rv  n  ti  5. 


Logarithm  Logarithm  Co -I 
VerjedSine.  Verfed  Sine.  I 


VERSED  SINES. 


I  '  44  DEGREES.  ~| 

M. 

Natural 
Verfed  Sine . 

Natural  Co- 
V irfed  Sine. 

Logarithm . 
Verfed  Sine. 

LogarithmCo- 
V erfed  Sine. 

1 

0 

2806602 

5055416 

9.448*  808 

9,4847860 

60 

1 

2 

3 

4 

5 

2808623 
2810645 
281 2667 
2814690 
281671.3 
2818777“ 
2820762 
2822787 
2824813  j 
2826839 
“2828866" 
28  30894 
2832.922 
28^495.! 
2856981 

5051524 

5049255 

5047142 

5045051 

5042961 

9.4484934 
9.4488  059 
9.4491182 

9-4494305 

9.4497426 

9.4500546 

9.4503664 

9.4506781 

9.4509896 

9.451301,1. 

9,4844883 

9.4841905 

9.4838926 

9.4835949 

9.4832964 

59 

58 

57 

5^ 

55 

6 

7 

8 

9 

10 

n 

1 2 

*3 

*4 

JLi.. 

3040872: 

5058785 

3056695 

3054608 

3032.521. 

3030435'. 

3028349, 

3026264 

3024179 

3022093 

9*4829981 

9.4826997 

9.4824012 

9.4821025 

9.4818038 

54 

51 

52 

5*' 

5o 

9,4516123 

9.4519236 

9.4522346 

9.4525456 

9.4528563 

9,4815049 

9.4812059 

9.4809067 

9.4806075 

9-4805081 

49 

48 

47 

46 

_45< 

44 

41 

42 
4i 
40 

16 
|  *7 

1 18 
>9 

i  20 

j  21  | 

22 

23  1 
*4 

26 

27 

28 

29 

30 

28 3 90 LI 

2841041 

2843073 

2845105 

j2847ijt_ 

3020012 

3017929 

3015847 

3013766 

3011683 

9-4  5  3 1^70 
9-4534775 
9.4537879, 
9.4540982 
9.4544084 

9.4547184 

9.4550283 

9.455338o 

9-4556476 

9-4559571 

9.456266< 

9.4565758 

9.4568849. 

9-4571938 

9.4575o27 

9.4800087 

9.4797090 

9.4794093 

9.4791094 

9.4788095 

2849170 
2851204 
2853238 
2855272 
2857509. 
2859545 
2861 382 
2863419 
2.865457 
2867496 

3009604 

3007524 

5005445 

3003367 
3001289 
299921 1 
2997134 
2995058 
2992982 
2990907 

9.4785093 

9.4782091 

9.4779088. 

9,4776083, 

9^4773077 

39 1 
38 
37 
l6' 

35 

34 

33 

3 2 

3i  : 
3°  ■; 

9,4770070 

9.4767062- 

9.4764052 

9^4761041 

9.4758029 

| 

Natural  Co- 
Verfed  Sine. 

Natural 
Verfed  Sine. 

LogarithmCo- 
V >rfed  Sine. 

Logarithm 
Verfed  Sine. 

:  M*  ; 

»  .  45  Degrees.  1; 

i£ 


Natural  I 

30  2867496 

31  2869535 

32  2871574 

33  2873615 

34  2875656 

iL_  2S77697 

36  2879740 

37  2881782 

38  2883826 

39  2885870 

40  2887914 

41-  2889959 

42  2892005 

43  2894052 

44  2896099 

45  2898146 

46  25*00194 

47  2902243 

48  2904293 

49  *906343 
_5  o_  2908393 

51  2910444 

52  2912496 

53  *214549 

54  2916602 

55  2918655 


44  D  E  G  a  E  E, 
Natural  Co-  Logarithm 
V erfed  Sine.  Verfed  Sine. 

2990907  9.4575027 

2988833  9. 45781T4' 


56 

2920709 

57 

2922764 

53 

2924820 

59 

2926876 

60 

2928932 

2990907  I 

2988833 

2986759 

2984686 

2982613 

2980541 

2978469 

2976399 

2974328 

2972259 

2970189 

2968121 

2966053 

2963986 

2961919 

2959851 

2957787 

2955722 

2953658 

2951594 

*949531 

2947468 

2945406 

*943345 

2941284 

2939**4 


9-4581201 

9.4584285 

9.4587369 

9.4590451 
9.4593532 
9.459661 1 
9.4599690 
9.4602767 
9.4605843 
9.4608917 
9.4611991 
9.4615062 
9.4618133 
9.4621202 
9.4624271 
9.4627338 
9.4630404 
9.4633468 
9.4636531 

9.4639593 

9.4642654 

9.4645713 

9.4648771 

9.4651828 


Logarithm  Co 
Verfed  Sine. 

9.4758029 

9.4755016 
9.4752002 
9.4748985  , 
9-4745969  1 
9.4742  951 
9-473993"i~ 

9.4736910 

9.4733889 

9.4730865 

9.4727841 

9.4724815 

9.4721789 

9.4718760 

9.4715732 

9.4712700 

9.4709669 

9.4706636 

9-4703602 

9.4700566 

9.4697530 

9-4694491 

9.4691452 

9.4688411 

9.4685370 


Natural  Co¬ 
ffer  fed  Sine. 


2937165 

2935106 

2S33°47 

2930989 

2928932 

9.4654333 

9.4657937 

9.4660991 

9.4664042 

9.4667093 

9.4679283 

9.4676237 

9.4673190 

9.4670142 

9.4667093 

Natural 
Verfed  Sine. 

Logarithm  Co 
Verfed  Sine. 

Logarithm 
Verfed  Sine. 

DEGREES. 


THE  USE  OF  THE 


FOREGOING 

TABLES. 


T Hough  1  have  all  along  the  Navigation  reference  to  thefe 
Tables ,  and  fufficiently  fhewed  the  life  of  the  moft  of  them  , 
yet  forafmuch  as  it  may  happen ,  this  Part  or  Book  to  be  alone, 
or  ftrayed  from  its  fellows  by  one  chance  or  other ,  I  have 
thought  it  convenient  toadd  a  (heet  or  twe  of  its  Ufe. 

The  Ufe  of  Table  /, 

1*  The  firft  is  a  Table  of  Declinations  to  9  Degrees  of  Latitude  from 
the  Ecliptick ,  ferving  chiefly,  by  the  Longitude  and  Latitude  of  the  Moon 
or  Planets  to  find  the  Declination^  thus,  Admit  the  Moon  in  5°of  Sagit- 
tarimy  with  40  3 o'  North  Latitude  :  Looking  for  the  Chara&er  ?,  in  page 
112 ,  I  find  it  over  the  left  hand  Column  ,  and  over  head  the  Title  North 
Latitude ,  then  1  look  along  on*  the  top  : of  the  Table  for  40  of  Lati. 
tude  ,  and  follow  that  Column  down  till!  come  againft  5°of  the  left  Co- 
4umn  under  t  ,  there  I  find  but  feeing  the  Moon’s  given  Latitude 

is  not  juft  4  Degrees  but  30  Minute  more  ,  I  take  the  Parrs  proportional 
for  that ,  and  thence  conclude  the  true  Declination  to  be  160  47'. 

If  the  Longitude  be  between  V?  and  ffi ,  you  muft  look  for  the  Sign  at 
righthand  ^  anc*  ^  Degrees  of  that  Sign  up  along  the  • 

The  Ufe  of  Table  II*  page  14, 

h.  }}  .  ^etcon^  a  Table  of  Right  Afcenfions  to  every  Degree  of  the 
Cchptick  >  and  9  Degrees  of  Latitude  both  North  and  South ,  and  is  to 

be: 


354  The  life  of  the  Tables* 

be  entered  with  the  Longitude  and  Latitude  ,  in  the  very  fame  manner  as 
the  former  Tabic  for  Declination  was,  only  here  you’ie  find  all  the  Signs 
on  the  top  or  upper  part ,  without  any  bottom  or  reverfe  Enterings.  5 

TheUfe  of  Table  ill.  page  3  8. 

III.  The  third  is  a  Table  of  Amplitudes  to  40  Degrees  of  Declination, 
and  for  all  Latitudes  to  61  Degrees  ,  l'erving  to  find  the  7 Vfiance  of  the 
Sun  or  Star’s  Rifing  from  the  Eaft.,  or  Setting  from  the  Weft  ;  being  of 
great  ufe  to  reftific  the  Compafs  by.  Admit  the  Sun  in  13°  o’f  SI ,  and 
coniequently  having  17°  .Declination  North ,  and  I  would  find  the  Sun’s 
Amplitude,  orDiftanceof  Rifingfrom  the  Eaft  Point,  in  Latitude  5 2°  oc', 
1  look  for  the  Latitude  on  the  head  of  the  Table,  (which  1  find  in  Column 
the  fourth,  page  43)  and  for  the  Declination  in  the  firft  Column  to  the  left 
hand,  under  the  Title  Degrees  of  Declination ,  and  in  the  common  meeting  I 
find  28°  2!',  the  Amplitudeyor  Diftancc  of  Rifing  from  the  Eaft,  or  Setting 
from  the  Weft,  which  is  about  2 1  Points,  fo  that  the  Sun  doth  then  rife 
E  N  E  i  Northerly, and  fet  WNW  \  Northerly, or  NW  by  W  *  Wefterly. 

Again  ,  Admit  the  Lion's  Heart  have  13°  30'  Declination 'North,  and 
I  require  its  Amplitude  ,  or  Diftancc  of  Rifing  from  the  Eaft,  in  Latitude 
35  00  North-:  Turning  to  35°  of  Latitude,  and  looking  downwards 
thereunder  till  I  come  right  againft  i3»  of  Declination,  I  find  150  <6'# 
and  for  the  3.0' of  Declination  morel  take  the  Proportional  Parts  3 7',  and 
add  them  to  it,  which  makes  160  33’,  the  true  Amplitude. 

AW  ,  That  if  the  Sun  or  Star  have  North  Declination,  the  Amplitude 
is  Northy  and  if  the  Declination  be  South,  the  Amplitude  is  South  •  that 
is ,  if  the  Sun  or  Star  have  North  Declination ,  it  will  rife  to  the  North¬ 
ward  of  the  Eaft ,  and  let  to  the  Northward  of  the  Weft,  &.c. 

TheUfe  of  Table  IV,  page 44. 

IV.  The  fourth  is  a  Table  of  Differences  of  Afeenfions ,  ferving  to  find 
the  Time  of  the  Sun  or  Star’s  rifing  orfettingin  any  Latitude;  thus,  firft 
look  the  Latitude  on  the  head  of  the  Table,  and  the  Declination  down  along 
the  firft  Column  towards  the  left  hand  under  the  Title  Degrees  of  Decli¬ 
nation  ,  and  in  the  common  meeting  is  the  Difference  of  Afcenfion  in  De¬ 
grees  and  Minutes ,  which  being  turned  into  Time  by  the  following  Table 
is  (if  it  be  for  the  Sun)  the  Time  of  his  rifing  or  fetting  before  or  after  6  of 
the  Clock. 

If  the  Declination  be  towards  the  elevated  Pole,  this  is  the  Time  of 
rifing  before,  or  his  fetting  after  6 ;  but  if  the  Declination  be  towards 
thedeprefled  Pole,  it’s  the  Time  of  rifing  after,  and  fetting  before  6  of 
the  Clock. 

Hence,  ^  the  Sun  have  Declination  towards  the  elevated  Pole,  this 
Difference  of  Afcenfion  in  Time  being  fubtrafted  from  6  Hours  gives  the 
funeof  the  Sun’s  rifing  ,  and  being  added  gives  the  Time  of  fetting  y  but 


if  the  Sun  have  Declination  towards  the  depreffed  Pole,  it’s  to  be  added 
to  6  Hours  for  the  Time  of  rifing,  and  fubtrafted  from  6  for  the  Time 
of  fetting. 


T able  to  turn  Degrees  And  ^Minutes 
into  Time . 

Deg. 

FT. ; 

M, 

Deg. 

FT. 

M. 

Deg. 

H. 

M. 

A 

4 

0 

01 

8 

0 

32 

18 

1 

1 2 

* 

0 

02 

9 

0 

3<5 

19 

1 

16 

A 

4 

0 

03 

10 

0 

40 

20 

1 

20 

I 

0 

04 

1 1 

0 

44 

30 

2 

CO 

•  2 

0 

08 

12 

0 

43 

40 

2 

40 

* 

0 

12 

D 

0 

J2 

_5° 

3 

20 

4  i 

0 

16 

14 

0 

56 

60 

4 

CO 

-  % ! 

0 

20 

1 

CO 

00 

4 

40 

6 

0 

24 

16 

1 

04 

So 

5 

2<C 

7 

0 

28 

1 7 

1 

oS 

9P 

6 

CO 

Laftly,  If  you  double  the  Time  of  Sun-rifing*,  you  have  tneNofturnaf 
Arch,  or  Length  of  the  Nighty  and  if  you  double  the  Time  of  Sun¬ 
letting.,  youhave  the  Diurnal  Arch  , .  or  Length  of  the  Day. 


Example. 

July  25.  the  Sun  having  17°  of  Declination* 
North  ,  l  require  the  Time  of  Sun-rifing  and 
fetting  ,  and  Length  of  the  Day  and  Night, 
in  Latitude  510  ca'North?'I  look  along  the 
Head  of  the  Table  till  in  page  5  7,  in  the  fecond 
Column,  Lfind  the  Latitude  5,1  Degrees ,  and 
running  downwards  ’till  againft  1 7  Degrees  of 
Declination  I  find  220  iV,  the  Difference  of 
Afcenfion  y  the  22  Degrees  I  look  in  the  prece¬ 
dent  little  Table,  and  it  gives  1  Hour  28  Mi¬ 
nutes  of  Time,  and  for  the  1 1'  I  take  1  Minute 
of  Time ,fo  that  it  is  1  Hour  29  Minutes.  Now 
forafmuch  as  the  Declination  is  towards- the 
elevated  Pole,  I  fubtraft  ib  29'  from  6\  and  the 
Remainder  (hews  the  Sun  rifes  at  3  a  Minutes 
after.4  of  the  Clock ;  and  adding  it  to  6h,  .lfind 


h.  m, 
20—1  20 

2  =  0  eg 

1  •  28 

fr.  m. 

6  oo 
l _ f) 

4  3  1  the  Sun’s  Rifing, 

6  00 
l_f9' 

7  29  the  Sun’s  Setting; 

the 


_  The  Ufeof  the  Talks.  _ 


02.  the  Length  of  the  Night. 


-the  Length  of  the  Day. 


'The  Ufe- of  Tab  be  y",  page  59, 
paf!;  theC™: 

fo^Pol^ 

NS  the  Difference  of  Latitude  But  if  fd  undcr 

from  the  Meridian  look  it  at  the  bottom  of  Ac  Table  td'^n  ^1"'5 
failed,  look  upwards  in  the  right  hand  Column  and  in  the  Diftance 
of  meeting  over  the  Letters  fVat  the  bottom  will  he  ^eI£omm°n  Angle 
over  the  Letters  NS  the  D.ffercnce  of  La  nTdi  „  tre.PeP*P,re.  =nd 
and  Diftance.  If  the  Diftance  be  above  60  S  h  fail”g  th,s  Courfe 
Numbers ,  and  therewith  the  Table  entred’  aJuif  rV  broken  lnt0TeveraI 
rente  of  Latitudes  taken  out  proper^ irteo^r^and  Dif?' 

%££/%&?  °( “  w  -1"  a®«~  .  "s  s 

Example  i. 

Example  2. 

that ^7  ^  Points' ' ft  om^eSoudf ty  S.outh,one  1uarter  Point  WeAcrly, 
fence  oV  Latitude  Sand°Depa*ture^  *  ”*  “  be  rcTuircd  to  find  the  Diffe- 

Look  the  7  4  Points  (  becaufe  above  4)  at  the  bottom  of.  the  Table; 

which 


J  ik  nje  Of  we  1  Mes. 

which  you’l  find  in  the  59th.  page ,  and  over  7  *  Points  and  right  againft 
M'|thCrvff  CS  al  Cf ’r  V°uhave  24.-7  3  the  Miles  Departure,  and**  3.66  the 
Mdcs  Difference  of  Latttude.  If  the  Diftance  had  been  in  Leagues .  the 

Leagues'^ ^  b““  24'73  Lea§UCi ’  a"d  thC  Difference of  Latitude  3.66 

Example  3. 

Suppofe  a  Ship  fail  276  Miles  North  Eaft  by  North,  that  is,  a  Points 
from  the  North,  and  it  be  required  to  find  how  much  (he  has  altered 
her  Latitude,  and  alfo  how  much  (he’s  Departed  from  the  Meridian 
Over  3  Point  right  againft  200  Miles  Diftance,  you’l  find  under  the 
Letters  N,  S,  166.28  Miles  Difference  of  Latitude-,  and  under  E  W 
ill'1  ™lles  DeP“®ei  Secondly  under  3  Points  and  right  againft  70 
Miles  Diftance  you’l  find  under  N,  S,  58.22  Miles  Difference  of  Latitude 
and under  £,  IV,  38  88  Miles  Departure,  and  Thirdly,  under  3  Points 
and  againft  6  Miles  Diftance  you’l  find  under  N,  S,  4.90  Miles  Difference 
of  Latitude,  and  under  E,W,  3.3  3  Miles  Departure. 


Dift. 

Elf  Lat . 

Bep. 

200 

166.28 

in. 1 1 

70 

58.22 

38.88 

6 

4‘99 

3-3  3 

27  6 

229.49 

153.32 

So  that  the  Difference  of  Latitude  for  the  whole  Diftance  276  Miles, 
is  229.49  Miles,  and  the 'Departure  153.32  Miles. 

Example  4. 

Suppofe  a  Ship  fail  Eaft  North  Eaft  half  a  Point  Eaft  134  Miles,  and  it 
be  required  to  find  the  Difference  of  Latitude  and  Departure. 

Eifi,  Elf. Eat.  Bep. 

100  29.02  95.69 

34  9-87  32.54 

38.89  128,23 

,J^nfferenCe°f  !?atitude  for  thc  wholc  Diftance  is  38.89  Miles, 
and  the  Departure  128.23  Miles.  v  ? 


The 


Tbs  Ufi  of  the  Tables*. 

The  Ufa  of  Table  VI*  page  68, 

VI.  The  fixth  is  a  Table  of  Meridional  Mile's  or  T arts to  every  De¬ 
gree  and  Minute  of  [Latitude,  ferving  to  make  a  Mercators  Chart,  or 
work  the  Mercator- failing, and  is  to  be  entred  with  the  Degrees  of  Latitude 
on  the  head,  and  the  Minute  down  the  left  hand  Column.  Having  the 
Latitudes  of  two  Places ,  to  find  the  Meridional  Miles  or  Minutes  between 
them  ,  confider  whether  the  Places  be  one  under  the  Equinoftial  and  the 
other  wide  thereof  ,  or  the  one  on  the  one  fide  of  the  Equino&ial  and  the 
other  on  the  other,  or  whether  they  both  lye  on  the  lame  fide:,  for  ac¬ 
cording  to  thefe  Pofitions.,  there’s  a  threefold  Cafe. 

1.  When  one  Place  jyeth  under  the  Equinoftia!,  then  the  Meridional 
Minutes  that  are  found  next  under  the  Degree  of  Latitude  the  other 
Place  lyeth  in,  is  the  Meridional  Difference  of  Latitude ,  or  Latitude 
inlarged. 

2.  When  one  Place  hath  North  Latitude,  and  the  other  South,  add 
the  Meridional  Minutes  belonging  to  each  Latitude  together ,  and  the  Sura 
is  the  Meridional  Minutes  between  them. 

3 .  When  both  Places  are  towards  one  Pole,  then  fubtratt  the  Meridional 
Parts  anfwering  to  the  lefiTer  Latitude  out  of  thofe  for  the  greater,  and  the 
Remainder  will  be  the  Meridional  Minutes  required. 

Examples  of  thefe  Cafes  will  make  them  more  plain ,  which  (hall  be 
thefe ;  . 

Example  i. 

To  find  the  Meridional  parts  or  Minutes ,  between  the  Equinoftial  and 
Latitude  43°  1 1 r. 

Jn  the  Column  under  43 ,  and  right  againft  1 1  Minutes  in  the  Left-hand 
Column  Hands  2878.2,  the  Meridional  parts  required. 

Example  2. 

Let  it  be  required  to  find  the  Meridional  parts  between  25*  13'  South 


Latitude,  and  51 0  30'  North. 

Under  51°  and  a  gain  ft  30'  is  .  *  .  .  .  .  .  .  3516.8 

Under  250  andagainft  13'  is . .  i564-3 

The  Meridional  parts  between  the  two  are  .  .  .  5181.1 


Example  3. 

To  find  the  Meridional  Minutes  between  the  Latitudes  3  2°  1 5'  North , 


and  530  23*  North. 

Under  53°  andagainft  23'  is  . .  3.802.2 

Under  3 2°  .and  againft  15' is  . . £046.1 


The  Meridional  parts  between  the  Latitudes  propofed,are  17s6-1 

V\l  The 


■  arvr 


The  u/e  of  tlx  Tables. 


The  Uft  of  Tible  VJI.  page  94. 

Y^'rT^  feynth  15  it '  the  Milts  Eaft  or  Weft,  that  Anfacr 

to  the  Degrees  of  Lmgtettdetei  she  f earth  Riimb :  and  ferves  to  turn  Mdes 
of  Eaft'ng  orWcftmg  into  Degrees  and  Minutes  of  Longitude,  &  corn,-.  M 
Admit  a  Ship  fail  from  the  Equator  on  fome  Point  between  the  North  and 
Eaftto  10  Latitude,  and  then  finds  die  has  made  400m  Departure  Eaft  *  t« 
find  the  Degrees  of  Longitude  anfwering  to  this  400  Miles, turn  to  theTable 
page  94,  and  look  for  io  Latitude  ,  and  right  againft  it  vou’I  find 

would  have  been  if  (he  had  failed  on  the 
fourth  Run* :  Then  fay  by  the  Golden  Rule ,  As  6oo  Miles  is  ,0  ,0" T 
/.«4oo  Miles,  and  multiplying  and  dividing  youwill  produce  402,  which 


603 

400 

600)  241200  (402 
24OO 


60)  402  (6°  42* 
360 


On  the  contrary,  if  one  knowing  the  Difference  of  Longitude  made  as 

fee  6°  42',  would  find  the  Miles  Eaft  or  Weft  anfwering  thereto  look 
in  thefaid  Table  againft  the  Latitude,  viz. .  io°,  and  take  out  the  Miles 

againft  it  and  alfo  the  Degrees  and  Minutes,  and  fay:  At  io°  K  to  600 
fots  6°  42',  which  worked  as  before  produces  400  Miles,  thus  • 


m.  :  . 

600  ::  6  42 
60 


603)  241200  (4001m 


Zz  2 


Admit 


?  60  The  Ufe  of  the  Tables . 

Admit  a  Ship  fail  from  Latitude  6°  AT,  to  16  North,  and  hath  made 
400  Miles  Departure  Eaft ,  to  find  the  Degrees  of  Longitude  (he  has 
altered-,  take  out  of  the  Table  the  Numbers  againft  6°,  which  are  360 
Miles  and  6%  and  alfo  thofe  againft  160  which  are  960  Miles  and  160  12% 
and  fubtraft  them  one  from  the  other,  then  fay:  As 6qo7  to  io°  12';  fo[ 
4c c-  and  it  will  produce  6 !  48',  thus:  ? 


16  12  <6oo  ,  10  12  ::  430 
6  00  60 

10  1 2.  612. 

400- 

6c o)  244-800  (408  -  60)  408  (6C  4S»- 

*4QQ  36 

48 

4800- 


By  the  reverfe  of  this  you  may  having  the  Difference  of  Longitude  given  ■ 
fond  the  Miles  Eaft  or  Weft  Departure.  J 

The  Ufe  of  Table  VIII,  page  too. 

VIII.  The  eighth  is  a  Table  to  Change  Degrees  and  Minutes  of  any 
Parallel  into  Miles ,  thus :  Look  the  Latitude  in  the  Left-hand  Column  , 
and  the  Degrees  and  Minutes  of  Longitude  on  the  head  of  the  Table , 
and  right  againft  the  Latitude  and  under  the  Degree  of  Longitude  you. will 
have  the  Miles  and  parts  fought. 

If  the  Longitude  given  confifts  of  Degrees  and  Minutes ,  look  the  Miles 
and  parts  anfwering  the, Degrees  firft,  and  then  thofe  for  the  Minutes,  and 
it.  either  the  Degrees  or Minutes  be  above  10,  you  muft  enter  feveral  timeSi 
As  you  will  fee  by  thefc  Examples. 

Example  1 . 

Admit  I  have  altered  15'  of  Longitude,  under  the  Parallel  of  yoc 
Latitude,  and  it  be  required  to  find  the  Miles  and  parts  anfwering  thereto. 

_  ,  _  , ,  ,  t  <0  Degrees  which  gives  115.7  Miles. 

I  enter  the  Tabic  asdirc&cd  with<  1  a  Minutes  which  gives  006.4 
C  5  Minutes  which  gives  003.2 

125.3  Miles. 

Example  2. 


m. 

960 

363 

600 


Tl>e  Ufe  of  the  Tables, 


Example  2. 

T!atkudcC  M‘l€S  anfwering  t0  lf  32>’  in  thc  Parallel  of  46°  of 


20  Degrees  gives 
5  Degrees  gives 
30  Minutes  gives 
2  Minutes  gives 


833.6  Miles. 
208.4 
020.8 
001.4 

1064.2  Miles. 


The  Ufe  of  Table  IX,  page  log. 

IX.  The  ninth  is  a  Table  to  Reduce. Miles  Eaft  and  Weft  into  Decrees  of 
Longitude ,  it  is  to  be  entred  with  the  Miles  on  the  head  and  the  Degrees 
of  Latitude  in  the  Left-hand  Column.  * 

J*  idmit;a  itip  faiI  157  MiIcsEaftor  Weft  in  the  PnralkLof  530,  and 
Us  demanded  how  many  Degrees  of  Longitude  are  altered.  53 

100  Miles  gives  .  .  .  0°2  46  15 
50  Miles  gives  .  .  .  ©1  23  05 

-  -  7  Miles  gives  .  .  .  00  1 1  38 

The  Sum  04  20  58 
The  Ufe  of  Table  X,  page  120. 

Lmltldf  Knth  18  *  ™C  R“mbs  W‘tb  'he  D,ff"e>,cc‘  of  Longitudes  and 
Prop.  1. 

r%t:c:SylDiflScd  ,Mr  mcrmc  t*^**.*™  „ 

betw^he^1^  and  6il«nfome  Rumb 

between  the  South  and  Eaft:  till  (he  fall  in  Latitude  2S0  30' North,  and 

Diftance  hffh"  L°5ng,lt}!dclr 1 9\  20’,’  '4at  Coutfc  has  (he  kept  and  what 
Latftnde  1fcIt“n1dert!,clj>urthRUmb  in  this  Table  againft 

againft  -i“V  “"‘'find  the  Longitude  anfwering  thereto  29“  46V  and 
iff  l,8.'  59^46  ;  the  Difference  of  thefc  two  Longitudes  59 a  46' 

north?  R?mh-3LWh  I9°20'>  ‘herefore  the  fourth  was 

not  the  Rumb:  Again  againft  theie  Latitudes  I  takeout  the  Longitude 

3°fthc"  ^  them  ,0  differ  but  jS'!vh“d? 

being  only  a  few  Minutes  over  the  true  Difference  of  Longitude  L»  20V  \ 

conclude  her  to  have  failed. on  the  third  Rumb.  S  9 


\6z 


Tlx  life  of  the  Tables. 


To  find  the  Diftance,  lubtraft  the  given  Latitudes  one  from  the  other  and 
the  Difference  22°  3  S',  look  in  the  Left-hand  Column  of  the  Table  under 
Title  Latitude,  and  under  the  thirdRumbyou’l  find  1634  Miles  of  60  to 
a  Degree, the  Diftance  required. 

If  the  Latitudes  had  been  the  one  North  and  the  other  South,  you  muft 
have  added  them  and  taken  the  Sum  for  the  Difference. 


Prop.  2. 


The  Courfe  and  Diftance  being  given,  with  the  Latitude  Departed  from,  te  find 

the  Latitude  fhe  sin  and  the  Dfference  of  Longitude, 


Th&  Ufe  of  the  Tables . 

Look  the  Difference  of  Latitude  26°  50*  under  Latitude,  and  right" 
agamftit  fearching  under  all  theRumbs  for  the  Diftance  4200  Miles  at 
length,  I  find  itnearly  under  the fixthRumb,  the Rumb failed  on. 

Then  againft  Latitude  46°  50'  under  the  fixth  Rumb  is  128  18  Long. 

Againft  20°  Latitude  under  the  fixth  Rumb  is  .  .  49  iS  Long. 

Remains  the  Difference  of  Longitude  79  co 
Prop.  5. 


A  Ship  failing  from  io°  North  Latitude  North  Eaft  13 17  Miles,  what 
rs  the  Latitude  fhe’s  in  and  her  Difference  of  Longitude  ?  Looking  under 
the  fourth  Rumb  for  the  Diftance  13 17,  I  find  1 3 1 5  theneareft  to  it,  and 
right  againft  it  150  30',  but  makings  proportionable  allowance  for  the  two 
Miles  Difference,  the  Latitude  is  1  50  25'  to  which  add  the  Latitude  io° 
you  have  25°  2  5' the  Latitude  fhe’s  arrived  in-,  Laftly,  againft  thefe  La¬ 
titudes  and  under  the  Rumb  look  the  correfponding  Longitudes,  which  are 
io°  3'  and  263 17',  and  their  Difference  160  14'  is  the  true  Difference  of 
Longitude. 

^rop.  3. 

'Both  the  Latitudes  and  the  Courfe  being  given,  to  find  the  Diftance  failed  and 

the  Difference  of  Longitude . 

A  Ship  fails  from  the  Grand  Canarie ,  in  Latitude  28°,  North  Eaft  till  ftie 
be  in  Latitude  36°  30'  North,  her  Diftance  failed  and  Difference  of  Lon¬ 
gitude  is  required  ? 

Againft:  Latitude  28’  and  under  the  fourth  Rumb,  you’i  find  the  Lon¬ 
gitude  to  be  290 1 1',  and  againft  the  Latitude  36°  30',  and  under  the  fame 
Rumb  you’i  find  39  ’  1  S'?  then  from  3  90 1  f  fubtraft  290  1 1',  the  remainder 
io°4'  is  the  Difference  of  Longitude  required. 

Secondly,  take  the  Latitudes  one  from  the  other  and  look  the  remainder 
8°  30'  underthc  Title  Latitude  in  the  Left-Column,  and  under  Rumb  the 
fourth  you’i  have  72  Miles  the  Diftance. 

Prop.  4. 

The  Latitudes  of  two  places  and  the  Diftance  being  wen,  to  find  the  Courfeand 

Difference  of  Longitude. 

A  Ship  fails  from  Latitude  20°  North  4200  Miles,  and  then  arrives  in 
Latitude  46°  50',  what  Courfe  has  (he  fleered  and  what  is  the  Difference 
of  Longitude  ? 

Look 


The  Difference  of  Longitude,  Diftance,  undone  Latitude  bcincr  oiven,  to  find 
the  other  Latitude  and  the  Courfe. 

Take  the  Rumb  which  you  judg  fitteft,  and  examin  what  Difference  of 
Latitude  will  anfwer  to  the  Diftance  given  ,  with  which  Latitude  fearch 
all  the  Rumbs  for  a  Difference  of  Longitude  like  that  given  ,  and  where 
you  find  it, that  is  the  Rumb  fought.  0 

Admit  a  Ship  fail  from  Latitude  140  North  ,  till  flic  alter  her  Longitude 
io°  36'  and  make  her  Diftance  failed  849  Miles. 

I  choofc  the  fourth  Rumb  and  learch  under  it  till  I  find  849,  it’s  againft 
io°  Latitude,  which  added  to  14°  gives  24°  the  fecond  Latitude-, 
the  Longitudes  that  anfwer  to  thefe  Latitudes  under  the  fourth  Rumb  are 
H°  o'  and  24*44',  whole  Difference  is  io°  36',  juft  agreeing  to  my  Dif¬ 
ference  of  Longitude  given  3  whence  I  conclude  the  fourth  Rumb  to  be 
that  failed  on.< 

Prop.  <5. 

'The  Difference  of  Longitude ,  Courfe ,  and  one  Latitude  being  given ,  to  find  the. 
other  Latitude  and  the  Diftance. 

Suppofe  a  Ship  fail  from  Latitude  3  o°  North,  on  the  fifth  Rumb,  till  fhe 
vary  her  Longitude  34°  \  to  find  the  other  Latitude  and  Diftance. 

Look  under  the  fifth  Rumb  for  the  Longitude  anfwering  to  30°  Latitude, 
and  you’i  find  47°  6',  to  which  add  34°  the  Difference  of  Longitude  given, 
and  lee  for  the  Sum  8 1 0  6'  under  the  fame  Rumb  under  the  Title  Longitude, 
and  you  will  find  47°  35' the  other  Latitude.  3 

To  find  the  Diftance,  fubtraft  the  Diftance  anfwering  to  Latitude  30” 
from  the  Diftance  anfwering  47  3  5',  and  the  Difference  i8s6  Miles  is  the 
Diftance  required. 

If  the  Latitudes  at  any  time  be  the  one  North,  and  the  ether  Souths 
add  them  for  the  Difference. . 


The 


The  Ufe  of  Table  XI.  page  i# 

XI.  The  eleventh  is  a  Table  of  Logarithms ,  whofe  ufe  is  explained  in  the 

Cofmography. 

The  Ufe  of  Table  XII.  page  47. 

XII.  The  twelfth  is  a  Table  of  Proportional  parts ,  which  makes  the  Table 
of  Logarithms  ferve  to  1 000000,  thus , 

When  you  have  found  the  logarithm  for  five  places  by  the  dire&ion  in 
the  Cofmography ,  then  enter  this  Tabic  of  proportional  parts,  again,  with 
the  Difference  of  the  Differences ,  and  you  will  find  a  fmall  number  to  be 
added  to  that  Logarithm  to  make  it  ferve  the  fixth  place. 

Let  it  be  required  to  take  out  the  Logarithm  of  382574,firftIIook  in  the 
Left  Column  of  the  Logarithm  Tables  for  382,  and  right  againft  it  under 
5  I  takeout  5826314,  and  the. Difference  1 135,  which  Difference  Ilook 
in  the  Left  Column  of  the  Table  of  proportional  parts,  and  under  7  I  find 
680  to  be  added  to  5826314,  which  makes  5826994  the  Logarithm  of 
38257  *,  Laftly  fubtraft  680  from  the  next  Difference  right  againft  it  viz.. 
793  and  feek  the  Difference  113  in  the  Left  Column  of  the  Table  of 
proportional  parts,  and  againft  it  under  4 1  find  46  which  I  add  to  5826904 
and  it  makes  5827040,  to  which  I  annex  5  for  the  Index ,  and  the  whole 
number  5,5827040  is  the  true  Logarithm  of  the  natural  number  382574. 
Let  the  Logarithm  of  the  Natural  number  130846  be  required  5  Firft 
I  look  the  three  firft  Figures  1  30  in  the  Left  Column  of  the  Logarithm 
Tables,  and  againft  it  vnder  8  I  find  1 166077  the  Logarithm  of  1308,  and 
3329  the  Difference,  with  which  entring  the  Table  of  proportional  parts, 
under  4  I  find  1332  which  added  to  1166077,  makes  it 67409}  then 
Ifubtraft  1332  from  the  next  Difference  1665,  andfeeforthe  remainder 
333  in  the  faid  Table  of  proportional  parts ,  and  againft  it  and  under  6  I 
find  199,  which  added  to  1167409  makes  1167608,  to  which  Jaft  of  all 
I  prefix  the  Index  5,  and  haveihe  Ccmpleat  Logarithm  5, 1167608  for  the 
given  number  130846. 

The  Ufe  of  Table  XIII,  page  71.' 

XIII.  The  thirteenth  is  a  Table  of  Natural  and  Artificial  Sines,  Tangents 
and  Secants ,  to  every  Minute  of  the  Quadrant. 

To  take  out  the  Sine ,  Tangent ,  or  Secant,  either  Natural  or  Logarithmic al, 

of  any  Degrees  and  Minutes,  - 

If  it  be  the  Natural  Sine,  Tangent,  or  Secant/  that’s  required ,  look  on 
the  Left-hand  pages ,  but  if  the  Logarithmical  on  thedlight. 

'  T  C 


If  the  Degrees  be  Iefs  than  45  look  it  on  the  Head  of  the  Table,  and 
the  Minutes  down  the  left  Column  under  M  :  but  if  the  Degrees  be  above 
45  look  it  at  the  bottom  or  toot  of  the  Table,  and  look  the  Minutes 
upward  in  the  Right-hand  Column,  and  in  the  Column  diftinguifht  by  the 
Title,  Siney  Tangent ,  or  Secant,  or  (  o-finc,  Co-tangent,  or  Co  f  cant  at  the 
bottom  or  top,  according  as  the  Degree  is,  right  againft  the  Minute  you 
have  the  Sine ,  Tangent,  Secant ,  or  Co- fine  required. 

As  iuppofe  you  were  to  find  the  Natural  fine,  tangent  and  lecant  of 
230 13'.  Look  on  the  left-hand  pages,  page  after  page  for  230  on  the 
head  of  the  Table,  and  down  the  left  hand  Column  under  M  for  \  3'  ■ 
then  right  againft  13'  under  the  words  Natural  fine  in  the  head  of  the 
Table  you  {hall  have  3942093?  which  is  the  Natural  fine  of  23°  13’, 
againft  13'  under  Natural  tangent,  you  have  4289449  the  Natural  tangent 
of  230  1  s',  and  againft  13',  and  under  the  Title  ( Natural  fecant )  you 
have  10881148  the  Natural  fecant  of  230  13'- 

If  you  would  have  alfo  the  artificial  or  Logarithmical  fine ,  tangent, 
and  fecant  thereof,  look  on  the  Right-hand  page  having  23  Degree  at  the 
head,  and  run  down  along  its  left  Column  to  13',  then  right  againft  13’, 
and  under  (  L.  fine )  you  have  9,5957268  the  Logar.  fine  of  230  13', 
againft  13',  and  under  (L.  Tang.)  you  have  9,6324015,  the  artificial  or 
Logarithmical  Tangent  of  230  13',  and  againft  13%  and  under  (L.  fecant) 
you  have  10,0366747  the  Log.  fecant  of  230  1 3'. 

Suppofe  you  were  to  find  the  Natural  Sine,  Tangent  and  Secant  of 
3  2°  48'.  Look  3  2  Degree  at  the  Head  of  the  Table  on  the  left  page, 
and  forafmuch  as  there’s  two  leaves  marked  32  turn  to  the  latter,  (becaufe 
the  minutes  exceed  30,)  and  run  down  the  left  Column  under  M  1048, 
then  right  againft  48',  and  under  (Nat.  Sine)  you  will  find  5417082  the 
Natural  Sine  of  32  48',  againft  48’  and  under  (Nat.  Tangent)  you  will 
have  6444560  the  Natural  Tangent,  and  right  againft  48%  and  under 
(Nat  Secant)  you  may  take  out  1 1 896737  the  Natural  Secant  of  320  48'. 
If  you  would  have  the  Artificial  or  Logarithmical  fine,  Tangent  and  Secant 
thereof  alfo,  look  on  the  Right-hand  page  having  3  2  Degrees  at  the  head, 
•and  run  down  along  it’s  left  Column  to  48',  then  right  againft  48',  and 
under  (L.  fine)' you  will  have  9,7337654  the  Logarith.  fine  of  32°48', 
againft' 48' and  under  (L.Tangent)  you  will  find  9,8op'i933  the  Logarith¬ 
mical  Tangent  of  3  2°  48',  and  right  againft  48',  and  under  (L.  Secant ) 
you  will  lee  10,0754279  tlvj  Logarithmical  Secant  of  32°4S\ 

Admit  you  were  to  find  both  the  Natural  and  Artificai  Sine,  Tangent 
and  Secant  of  6i°  25'.  Now  becaufe  the  Degrees  are  above  45,  turn  to 
61  Degree  at  the  bottom,  and  look  upwards  in  the  Right  Column  of  the 
Right-hand  page  to  25',  and  right  againft  i  f,  and  over  (L.  Sine)  you 
have  9,9435549  the  Logar.  Sine  of  6T  25',  right  againft  25,  and  over 
( L .  Tangent)  is  10,2637307  the  Logar.  Tangent  of  6i°25',  and  right 
againft  25',  and  over  (  L.  Secant)  is  10,3201757  the  Logar.  Secant  oi 
6i°  25',  Alfo  on  the  Left-hand  page  right-againft  25',  in  the  Right-hand 
Column  and  over  (Nat.  Sine)  is  8731222  the  Natural  Sine  of  61  25, 


_ Tk  life  of  the  Tables. 

tight  againft  25',  and  over  (Nat.  Talent)  is  18353999  the  Natural 
langent  of  6i°25',  and  right  againft  25',  and  over  (Nat.  Secant)  is 
20901418  the  Natural  Secant  of  61^25',  and  againft  25'  and  over  (Nat 
Co-fecant)  is  11387937  the  Natural  Co-fecant,  or  Secant  Complement 
of  6 1°  25 \&c.  v 

To  find  the  Sine,  Tangent,  or  Secant,  either  Natural  or  Artificial, 
of  any  Degrees  and  Minutes  exceeding  90  Degrees  but  under  1 80  :  fub* 
traft  them  from  180,  and  look  the  Sine,  Tangent,  or  Secant  of  the  Re- 
180  00  mainder  as  before  dire#cd-  So  the  Natural  Sine  of  123*  m' 

12a  11  lS  Neural- Tangent  15291308  the  Natural 

_  Secant  18270854,  the  Logar.  fine  9,9226858  the  Logar. 

56  49  tangent  10,1844446,  the  Logar.  Secant  10,2617588,  and 
the  Logar.  Co-iecant  10,0773142. 

To  take  out  the  Sine,  Tangent,  or  Secant,  either  Natural  or  Artificial 
of  any  Degrees  and  Minutes  above  180  Degrees  but  under  270  fob*, 
trail  1 80  there  from,  and  look  the  Sine,  Tangent,  and  Secant  of  the  reft 
as  above  direfted,  and  that  (hall  be  the  Sine,  Tangenr,  or 
180  or,  'Sccant0I  the  Arci?  Propofed,  fo  the  Natural  Sine  of  23 1° 

...  _ ^4  78693*50,  the  Natural  Co-fine  6170359,  the  Natural 

51  54  Tangent  12753473,  the  Natural  Co-tangent  7841002,  the 

Natural  Secant  162C651 3,  theNatural  Co-fecant  127075^0, 

the  Logar.  Sine  9,8959389,  the  Logar.  Co-fine  917903104,  the  Logar 
Tangent  ^,1056285  the  Logar  Co- tangent  9,8943715,  the  Logar. 
Secant  10,2096896,  the  Logar.  Co-fecant  10,104061 1. 

To  find  the  Sine,  Co-fine,  Tangent,  Co-tangent,  Secant  or  Co- fecanr, 
either  Natural  or  Artificial  of  any  Arch  above  270  Degrees,  and  under 
2  Circle  or  360°,  fubtraft  it  from  360,  and  look  the  Sine,  Co-fine,  Tangent 
or  Secant,  &c  Of  the  reft  according  to  the  foregoing  Directions  •' 
and  that  lnall  be  the  Sine,  Tangent,,  or  Secant,  &c.  of  the  Arch 
propofed. 

Hwisg  the  Sw  Tangent,  or  Secant,  either  Natural  or  Artificial, 
to  find  the  Degrees  and  Minutes  anfwering  thereto . 


If  it  be  a  Natural  Sine  lefs  than 
A  Natural  Tangent  lefs  than 
Or  a  Natural  Secant  lefs  than 


7071068 

lOOOOOCO 

14142136 


Look  for  it  on  the  Left-hand  pages  under  the  Titles  Natural  Sine, 
Natural  Tangent,  Natural  Secant ,  on  the  head  of  the  Table,  elfe  look 
for  it  over  thofe  Titles  which  are  at  the  bottom. 


If  it  be  a  Logar.  Sine  lefs  than 
A  Logar.  Tangent  lefs  than  . 
Or  a  Logar.  Secant  Jefs  than- 


9,8494850 

IOjOCOOOCO 

30,1505150. 


Look-. 
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■Look  for  it  on  the  Right-hand  page  under  the  Title  L.Sine,  L.  Tangent, 

L.  Secant,  but  if  it  be  greater  than  thefe,  then  the  Degree  is  above  45 
and  you  muft  look  for  it  on  the  Right-hand  page  over  the  Tide  L.SinZ 
L.  Tangent,  &c.  which  are  at  the  bottom. 

Suppole  you  were  to  find  the  Degrees  and  Minutes  anfwering  to  this 
Natural  Sine  7027782,  this  being  lefs  than  7071068,  I  run  over  the 
Columns  of  Sines  on  the  Left-hand  pages,  looking  under  the  Title  {Nat. 
Sine)  at  the  top,  page  after  page,  for  7027782,  and  under  44  Degrees, 
and  againft  39'  in  the  Column  under  M,  I  find  7027741,  which  is  the 
neareft  to  the  Sine  fought,  and  the  Arch  anfwering  thereto  is  440  3  9'. 

Let  it  be  required  to  find  the  Degrees  and  Minutes  correfponding  to 
this  Natural  Sine  8672501,  this  being  greater  than  7071068,  I  run  over 
the  Columns  of  Sines  on  the  Left  pages  looking  over  the  Title  (Nat.  Sine ) 
at  the  bottom,  and  over  60  Degrees  and  againft  8',  which  is  over  M 
in  the  Right-hand  Column,  is  the  neareft  thereto,  fo  that  the  Arch  is 
6©°  8'- 

After  this  manner  will  the  Arch  anfwering  to  the  Natural  Tangent 
17250936  be  >9°  54*?  the  Arch  to  the  Natural  Secant  10002194  be 
88  48,  the  Arch  to  the  Logtr.Sine  8,8647376  be  40  12',  the  Arch  to 
the  Logar.  Tangent  10,347349  he  65°  48',  and  the  Arch  to  the  Logar. 
Secant  10,0503124  be  27 0  03'. 

The  Ufe  of  Table  X/V.  page  72. 

XIV.  The  fourteenth  being  a  fmall  Table  inferted  under  the  Sines, 
Tangents,  and  Secants,  is  a  Table  to  find  the  hour  of  the  day ,  in  all  Latitudes 
under  60%  by  the  bearing  of  the  Sun  ,  thus, 

Turn  to  the  Latitude,  and  under  it  in  the  upper  Collumn  or  head  Rank 
feek  the  Declination,  and  the  point  of  the  Compafs  that  the  Sun  is  upon 
in  the  leftCohumn,  and  in-the  common  place  of  meeting  will  be  the  time 
of  day  required.  Example. 

June  10th  1678,  Being  in  Latitude  46°  00'  N,  and  the  Sim  SSW, 
I  require  the  time  of  day  ? 

Looking  againft  two  Points  under  230  7  Declination  N,  ("the  Suns 
Declination  at  that  time )  I  find  the  time  to  be  3  9'  after  twelve. 

Admit  the  Sun  N  E  by  N  in  the  Latitude  5 1 0  00'  N,  and  the  Declination 
I40  South :  to  find  the  time  of  day  ? 

I  turn  to  5 1 c  Latitude,  and  againft  three  Points  under  1 40  Declination  S, 
I  find  2h  12',  which  I  fubtraft  from  12  the  Remainder  9h  48',  (hews  it  was 
48'  after  9  in  the  Morning. 

In  the  Latitude  30°  N,  the  Sun  having  150  00'  N  Declination,  its  de» 
fired  to  know  at  what  a  Clock  the  Sun  will  come  upon  the  S  W  point  of  the 
Compafs? 

I  look  in  the  Declination  Collumn  for  150  but  not  finding  it,  I  look 
down  along  under  the  next  neareft,^.  Under  140  'till  I  come  againft 

A  a  a  2  four 
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four  Points  in  the  left  Collumnand  there  I  find  i&  2' :  and  againft  it  under 
d  for  Difference  is  7',  the  half  whereof  is  3',  which  being  taken  from  ifi  2', 
leaves  59  afternoon  the  true  time. 

If  the  Latitude  be  South,  you  imift  take  North  declination  for  South* 
and  South  for  North. 

Admit  the  Declination  be  1 2n  North,  I  defire  to  know  at  what  a  Clock 
the  Sun  will  come  upon  the  WSW  point  of  the  Compafs,  in  Latitude 
30°  South  ? 

When  I  have  found  the  Latitude,  I  look  in  that  Part  under  Title  South 
Declination,  and  under  1 20  againft  6  Points,  .1  find  27'  after  4  in  the  after¬ 
noon,  the  true  time  of  day. 

By  this  Table  alfo  may  be  found  the  true  hour  of  the  Night,  by  the 
bearing  of  any  known  Star-,  whole  Declination  doth  not  exceed  the  Suns 
greateft  Declination ;  Thus, 

Firft,  Find  the  time  of  the  Stars  coming  to  the  Meridian  On  the  day 
propofed,  then  if  the  Star  be  on  the  Eaft  fide  of  the  Meridian,  you  muft 
fubtraft  thofc  hours  and  minutes  which  the  Table  fhews  the  Star  to  be 
diftant  from  the  Meridian,  from  the  time  of  the  Stars  coming  to  the 
Meridian:  and  the  remainder  is  the  true  hour  of  the  night,  but  if  the 
Star  be  on  the  weft  fide  of  the  Meridian,  then  you  muft  add  thofc  hours 
and  minutes  abovelaid,  to  the  time  of  the  Stars  coming  to  the  Meridian  , 
as  abovelaid,  and  the  Sum  is  the  true  hour  of  the  Night. 

September  12th  being  in  Latitude  430  North,  I  obferve  the  Bulls  eye 
£0  be  upon  the  S  E  point  of  the  Compafs  :  I  require  the  hour  of  the 
Night  ? 


'The  time  of  this  Stars  being  on  the  Aferidian  .  .  .  „  i6h  20' 

It's  difiance  from  the  Meridian  either  at  SE  or$W  .  .  .  1  38 

The  time  of  the  Stars  being  SE  .........  14  42 

The  time  of  the  Stars  being  S  W  . . 17  58 


January  nth  168J,  Being  in  Lattitude  48°  N,  I  fee  the  Scorpions  heart 
upon  the  ESE  point:  what  is  the  time  of  the  Night?  The  Stars  De- 
dination  is  160. 


The  time  of  this  Stars  being  on  the  Meridian  .  .  .  .  2oh  id 

It's  difiance  from  the  Meridian  ........  3  11 

The  time  of  the  Night  .  . .  ,  .  23  22 


2f  the  Compafs  hath  Variation,  you  muft  allow  for  the  Variation. 
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Laftfy,  By  this  Table  having  the  Suns  Declination,  latitude  of  the 
place,  and  hour  of  the  Day,  you  may  find  the  point  of  the  Compafs  the 
Sun’s  upon  3  Thus, 

Look  the  Latitude,  and  in  the  Declination  Collumn  the  Declination, 
and  down  along  under  the  Declination,  feek  for  the  hour  given  ;  then 
right  againft  that  in  the  left  Collumn  you’i  havq.the  point  the  Sun’s  upon. 


Example  1 . 


In  Latitude  520  co'.North,  the  Sun  having  io°  South  Declination,  it’s 
required  to  know  on  what  point  of  the  Compafs  it  will  Beat  three  of  the 
Clock  in  the  afternoon  ? 

At  Latitude  52%  under  ioa  South  Declination:  I  look  for  but  not 
finding  that,  I  take  the  next  l  can  find  to  it,  which  is  2h  53',  and  in  the 
left  hand  Collumn  right  againft  it,  is  4  points,  which  is  S  W. 


Example  2. 


In  Latitude  58°  North,  the  Sun  having  160  North  Declination,  it’s 
required  to  know  on  what  point  of  the  Compafs  he  will  be  at  8  hours  be¬ 
fore  noon,  or 4 of  the  Clock  In  the  Morning? 

At  Latitude  58°  North,  under  r6°  North  Declination :  I  look  for  8 
hours :  but  not  finding  that,  I  take  the  next  to  it,  viz.  8:’  2',  and  in 
the  left  Collumn  right  againft  it  is  three  points,  from  the  Eaft  Northward^ 
that  is  N  E  by  E. 


The  Ufe  of  Table  XF.  page  194. 


XV.  The  fifteenth  Table  beginning  under  30°  of  the  Sines,  Tan¬ 
gents,  and  Secants,  is  a  Table  of  the  points  of  the  Compafs ,  the  Sun  Rifes 
or  fets  on,  in  all  Latitudes  to  6o°. 

Look  the  Latitude  on  the  head  of  the  Table,  and  down  along  under 
it  for  the  Declination,  againft  which  in  the  left  Collumn  youl  have  the 
point  of  the  Compafs  the  Sun  Rifes  and  Sets  with,  and  confequently  the 
Variation  ©f  the  Compafs. 

S  vamp  U  z. 

Suppofe  I  being  in  Latitude  320  North,  and  the  Sun  having  90  30'  De¬ 
clination  North,  obferve  the  Sun  to  rife  by  the  Compafs  ENE,  I  demand 
the  true  point  the  Sun  Ihould  rile  on,  and  confequcntly  whether  sny  Com- 
5*pfs  have  any  Variation,  and  if  any  how.  much. 

i  look 
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I  look  in  this  Table  on  the  head  for  the  Latitude  an,i  j  T 
9  30'  Declination  :  and  againft  it  I  find  one  nnint-  u-  un<^e)r  -that  for 
ward  of  the  Eaft,  bccaufe  tile  Declination  is  North  fo^hat  the  N°“h‘ 
fj'fing  is  E  by  N,  and  of  letting  VV  by  NTbuVbv  rhn  ^  f0^ 

E  N  E,  between  thele.two  are  one  point  difference  which  is  the i?P* S.Its 
If  I  were  to  obierve  the  Sun  fetting  bv  the  Conmaft  I  fh„  V.a“atl°n. 

Ex ‘ample  2. 

I  oKr"8  “h  LfitUC,e  P°  N°nh’  and  the  Suns  Declination  ,o“  North 

™„d"S'5«lu,r ,l'  El>N  t™  •><»  o-p.fc 

-MB£S.T5,aE» 

** E by N,  therefore  1  conclude ,  youttVariation  V  P3<S 

Example  3. 

I  fiBnd "I,/? LatD  CdC  55  Lanlthe  Suns  Declination  being  South 

,t,«  s,£S“-  "  — «■«  *•  2s£z 

The  life  of  Table  Xn.  page  20 1. 
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To  find  the  Difference  of  Longitude  between  any  two  places,  if  they 
have  both  Eaft  or  both  Weft  Longitude,  fubtraft  the  leffer  Longitude 
from  the  greater,  and  the  Remainder  is  it :  but  if  one  place  be  in  Eaft 
and  the  other  in  Weft  Longitude,  add,  and  the  fum  is  the  difference  of 
Longitude.. 

ThisTable  though  very  well  defigned  in  making  theLongitude  beginfrom 
the  Meridian  of  the  Lizard,  which  being  nearly  the  fame  with  that  of 
Vjhent  is  the  moft  convenient  for  all  Englifb,  French,  Dutch,  Danes,  &c. 
that  Sail  out  at  and  come  into  our  Channel  that  can  be,  yet  to  prevent 
others  verdift  I  muft  acknowledg  the  Longitudes  and  Latitudes  of  the 
places  therein  not  to  be  fo  true  as  they  ought  to  be.  But  ’tis  hoped  the 
truth  andgoodnefs  of  the  other  Tables  in  thisVollumn  will  pretty  well 
compenfate  the  badnefs  of  this. 


The  Ufe  of  Table  XVII.  page  253. 

XVII.  The  feventeenth  is  a  Table  of  the  Sans  Declination.  To  find  the  Declin¬ 
ation  thereby, look  the  year  and  month  in  the  head  of  theTable,and  the  day 
of  the  month  in  the  Left-hand  Collumn  of  the  Table,  and  in  the  Angle  of 
meeting  you’!  have  the  Declination  you  leek  for :  as, 

Suppofe  the  Suns  Declination  be  required  on  the  twenty  fifth  of  July, 
1681. 

In  the  head  of- the  Table  I  find  the  year  and  month',  and  in  the  left- 
hand  Collumn  of  the  Table,  the  Day,  and  in  the  common  Angle  of  meeting 
is  17°8',  thd  Declination  required.  ~ 

But  if  you  be  far  Eaft  or  Weft  from  the  Meridian  of  London,  for  which 
thefe  Tables  were  computed,  you  muft  allow  for  it,  making  the  De¬ 
clination  fomewhat  greater  or  lefs  than  what  it  is  in  the  Tables  •,  for  if  you 
be  to  the  Weftward,the  Sun  coming  to  your  Meridian  after  it  has  paffed 
the  Meridian  of  London,  for  which  the  Tables  are  made,  the  Declination 
will  be  fomewhat  increased,  and  if  you  be  to  the  Eaftward,  it  will  he  di- 
minilhed,  thus  by  the  fmall  Table  for  this  purpofe. 

Admit  Jprilioth,  1679.  I  be  in  1180  Eaft  Longitude,  what  will  be 
the  Suns  true  Declination  on  that  day  in  that  Latitude  ? 

The  Declination  for  the  20 th  of  isfpril  in  the  Meridian  of  London 
is  140  52',  and  the  dayly  difference  at  that  time  is  19',  therefore  in  this 
Table,  I  look  in  the. head  thereof  for  the  neareft  number  to  19',  which 
is  18,  then  I  look  on  the  left-hand  of  the  TableTor  u8,  but  not  finding 
that  I  take  the  next,  viz.  120%  and  look  againft  it ’till  under  18',  and 
there  I  find  6’,  which  I  fubt raft  from  the  Declination-  in  the- Meridian  of 
London  140  5-2',  and  the  remainder  140  46',  is  the  true  Declination  for 
that  Meridian  or  Longitude  I  am  in.  But  if  the  Declination  had  decreafed, 
which  is  eafily  dilcerned,  by  obferving  whether  the  Declination  for  the 
Day  following  be  greater  or  leffer  than  that  .given,  then  you  muft  have 
added*. 


38  o 
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The  Declination  in  the  Meridian  of  London  . 
The  proportional  Minutes  Subtract  .  .  . 

Tloe  Declination  for  the  Longitude  1 1  8°  Eaft  . 

The  Declination  for  the  Longitude  1 1 8°  Weft 


•14° 

52'  N, 

0 

06 

14 

46 

14 

58 

To  take  away  all  doubt  in  this  bufinefs  remember  thefe  Rules. 

1.  If  the  Longitude  be  Eafterly ,  ajid  the  Declination  increafe,  the 
proportional  parts  abovementioned,  muftbe  fubtra&ed,but  the  Declination 
decreafing  it  muft  be  added. 

2.  If  the  Longitude  be  Wefterly ,  and  the  Declination  increafing, 
the  proportional  Minutes  muft  be  added  to  the  Declination  found,  but  if 
the  Declination  be  decreafing,  you  muft  fubtrad. 

July  l^thy  1679.  Being  750  Longitude  Weft,  I  require  the  Suns  true 
Declination  at  noon  that  day  in  the  laid  Meridian  from  London. 


The  Declination  at  London  ....  .  .  -17°  16'  N, 

The  proportional  Minutes  .........  03 

The  Declination  in  Longitude  75°Eaft  .  .  ..  .  .  17  19 

The  Declination  in  Longitude  7  5  W  eft  .  ...  17  13 
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XVlII.Tne  eighteenth  is  a  7 '‘able  of  the  Suns  Right  afeenfion,  to  be  entred  juft 
as  that  of  the  Suns  Declination  was,  by  looking  the  month  on  the  head 
of  the  Table,  and  the  day  of  the  month  in  the  left-hand  Collumn,  and  in 
the  Angle  of  meeting  you  have  the  Suns  Right-afcenfion  for  the  Month 
and  day  propofed. 


The  Ufe  of  Table  XIX,  page  259. 

XIX  .The  nineteenth  is  a  Table  of  the  Right-afcenfion  and  Declination  of  the 
moft  notable  fixt  Stars,  computed  for  the  year  1700,  but  by  the  Dif¬ 
ferences  that  are  adjoyned  to  them,  it  may  ferve  for  any  other  time,  either 
paft  or  to  come. 


It 
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It  confifts  of  five  Columns,  in  the  firft  are  the  names  of  the  Stars, 
in  the  fecond  their  Rightafcentions  in  time,  in  the  third  their  Declina¬ 
tions,  in  the  fourth  the  Difference  of  Rightafcentions  in  100  years,  in 
the  fifth  the  Difference  of  Declination  in  100  years,  and  in  the  fifth  their 
Magnitudes. 

To  take  out  the  Rightafcention  and  Declination,  requires  only  vour 
looking  the  Stars  name  in  the  firft  Column  ,  and  right  againft  it* under 
the  refpedive  Titles,  yon  have  the  Declination  aifd  Rightafcention. 

The  Declinations  of  the  Stars  are  tiled  in  the  very  fame  manner,  to  find 
the  Latitude  by,  as  the  Sun?,  the  Rules  for  which  you*l  find  in  the  latter 
Part  of  the  Navigation. 

If  the  time  be  above  10  years,  before  or  after  the  vear  i~oo,  you 
muft  find  the  proportional  Parts  or  Minutes  to  be  added  or  hub  traded 
thus, 

Say  if  loo  give  the  Minutes  Difference :  what  fhall  5,  10,  or  20 
years,  &c.  give  ?  y 

Let  it  be  required  to  find  the  Declination  of  Caput  Medufa  for  the 
year  1750.  In  the  Table  I  find  its  Declination  for  1700,  to  be 
39°4l'>  and  the  Difference  in  100  years  to  be  25'.  As  100  . 
if  :  :  5°  to  12',  which  added  to  39°47',  makes  39°  59'  the 
Declination. 


;8i 


Thus  are  the  Differences  of  Rightafcentions  to  be  ufed  for  time  to 
come  :  But  will  not  need  taking  notice  of  till  after  the  year  1720. 

To  fi??d  the  time  of  a  Stars  coming  to  the  Meridian. 

Subtract  the  Suns  Rightafcention,  from  the  Stars  Rightafcention  if  it 
may  be,  and  the  Remainder  is  the  time  of  the  Stars  coming  to  the  Me¬ 
ridian  :  but  if  the  Stars  Rightafcention  be  Ids  than  the  Suns,  add  thereto 
twenty  four  hours,  and  then  fubtrad,  and  the  Remainder  is  the  time 
afternoon  of  the  Stars  coming  to  the  Meridian  :  but  if  the  Remainder 
exceed  twelve  hours,  fubtrad  twelve  therefrom,  and  then  the  reft  is  the 
rime  from  Midnight. 


Example  2, 

Suppofe  the  time  of  Aldebarans  coming  to  the  Meridian,  be  required  on 
December  18  th. 

I  find  in  the  Table  the  Stars  Rightafcention  to  be  4h  17',  and  the  Suns 
to  be  1 8h  3  3 

Now  becaufc  the  Suns  Rightafcention  is  more  than  the  Stars,  I  add  24^ 
to  the  Stars  which  makes  28h  17',  from  which  fubtrading  the  Suns 
Rightafcention  there  remains  9h  44',  for  the  time  afternoon  of  the  Stamps 
coming  to  the  Meridian. 

B  b  b  Example 
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Bxamplc  2. 

Let  the  time  of  the  bright  Star  in  Lyra  coming  to  the  Meridian, 
July  25 th  be  required. 


The  Stars  Rightafcention  is . j  $h 

The  Sum  Rightafcention  is  . . 8  58 


9  ^8 

To  find  what  Star  wiH  be  on  the  Meridian  at  any  time  propofed. 

.  To  the  Suns  Rightafcention  add  the  time  from  Noon  given,  the  Sum 
is  the  Rightafcention  of  a  Star  that  will  be  on  the  Meridian  at  the  time 
propofed :  which  looked  amongft  the  Stars  Rightaicentions  will  (hew 
you  what  Star  it  is  that  then  culminates. 

Let  it  be  required  to  find  what  Star  will'  be  on  the  Meridian  July  25 thr 
at  eight  of  the  Clock  at  Night.  "  ? 


The  Suns  Rightafcention  for  the  time  is  .  .  .  .  .  8h  58' 

The  time  from  Noon  is . .  8  00 

The  Sum  is  the  Rightafcention  of  a  Star  ......  16  58 


Which  looked  in  the  Table  of  the  Stars  Rightafcention  (hews  it  will 
be  Caput  Herculis,  and  the  left  fhoulder  of  Hercules  comes  within  a  few 
Minutes  after. 


The  Ufe  oj  the  Table  of  Verfed  Sines . 

XX.  The  twentieth  is  a  Table  of  Verfed  Sines  both  Natural  and  Arti¬ 
ficial,  whole  ufes  are  very  many,  too  numerous  to  be  here  all.  treated  of: 
I  lhall  now  only  (hew  how  by  them  more  eafily  tofolve  fome  of  the  moft 
ufeful  cafes  of  Spherical  Triangles,  which  alone  is  enough  to  merit  their 
publication.  It  has  been  a  longtime  the  votes  and  defires  of  many  able 
Men  in  the  Mathematicks,  that  fuch  a  table  might  be  Colle&ed  and  publilht, 
but  efpecially  of  that  ingenious  and  ancient  Student  Mr.  John  Collins] 
who  has  exprelfed  his  defire  thereof  more  than  once  in  his  elaborate  Pieces, 
and  from  whom  I  had  the  Loan  of  fome  Forin  Tables,  which  did  affift 
Hyjch  towards  the  compofing  of  thefe. 

Prof. 
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Prop.  t. 

Two  fides  of  an  Oblique  Spherical  Triangle,  with  the  Angle  Compt'c- 
bended,  being  given,  to  find  the  third  fide. 

As  the  Cube  of  the  Radius, 

Is  to  the  Reel  angle  of  the  fines  of  the  Comprehended  fides , 

So  is  the  Square  of  the  fine  of  half  the  contained  Angle, 

To  half  the  Difference  of  the  Verfed  Sines  of  the  third  fide , 

And  ef  the  Ark,  of  Difference  between  the  two  including  fides. 

Which  is  thus,  Double  the  Logar.  Sine  of  half  the  Angle  given,  and 
thereto  add  the  Logar.  Sines  of  the  containing  fides,  and  from  the  left 
hand  of  the  Sum,  dalh  out  3  for  the  Cube  of  the  Radius ,  forefts  the  Logar. 
of  half  the  Difference  of  thofe  two  Verfed  Sines . 

Which  half  difference  doubled,  and  added  to  the  Verfed  Sine  of  the 
Difference  of  the  Legs  or  containing  fides,  gives  the  Verfed  Sine  of  the 
fide  fought. 


Example  1. 

In  the  Triangle  BPL,  let  there 
fee  given  the  fide  B  P  770  00',  the 
fide  P  L  40°  00',  and  the  contained 
Angle  BPL  52°  30',  to  find  the* 
fide  B  L. 


The  Logar.  Sine  40°  00'  .'  :  9,8080675 

The  Logar.  Sine  of  77*00' . 9*9887239 

The  Logar.  Sine  of  26°  1 5'  doubled . 19,29 1 41  r  6 

The  Natural  Sine  againfl  .  . . .  ,  .  ^9,0882030 

Is  1227355;  whofe  double  is  .  .  2  .....  .  2454710 

The  Natural  V erfed  Sine  of  3  7 0  00',  the  Diff.  of  the  two  fides  is  2013645 

The  Verfed  Sine  of  570  53*  the  fide  fought.  .....  4468355 


If  you  make  the  third  term,  the  Square  of  the  Sine  of  half  the  Comple¬ 
ment  of  the  contained  Angle  to  180  Degrees,  you  will  find  the  half 
Difference  of  the  Verfed  Sims  of  the  third  fide,  and  of  the  Sum  of  the  two 
including  fides  to  be  doubled ,  and  fubtrafted  from  the  Verfed  Sine  of 
the  faidfura. 

But 


_ _ Tl?e  life  of  the  Tables. 

But  if  inftead  of  the  fecond  Team,  be  taken  into  the  Proportion,  the 
double  of  the  Rcfiangle  of  the  Sines  of  the  containing  f,deS-  that  ic 
,f  the  Logar.  of  the  Number  2  be  added  to  the  Logar.oltheothermiddk 
Terms,  you  will  have  the  Logar  of  the  whole  Difference  in  the  laft  place 
having  found  it,  take  the  Natural  fine  that  (lands  againft  it  and  add  it  to 
the  Natural  FerfidSwe  oi  the  Difference  of  the  Legs,  and  the  fum  is  th * 
Natural  Vt rrfed fine  of  the  fide  fought.  f  C 

Example  2. 

Anglete"  Mttbe  38°  30',  and  66"  30',  and  the  contained 

The  Logar.  Sine  of  3S0  20'  .  .  A  , 

The  Logar.  Sine  of  66°  30'  .  '  V  49o 

The  Logar.  of  the  Numbers  2  [  [  ]  [  [  [  ‘  9’  ' 

The  Logar.  fine  of  is°  oo'  doubled  is  .  18*8259924 

The  ncareft  Natural  fine  againft . ,5^883  s_6 9 8 

38  30  Which  taken  from  the  Nat.  V orfe'd  fne  of  28°  00' "  1^7052! 

no  There  remains .  "77T  ~  , 

Natural  Verfcd  fine  of  530  10\ 

This  Propofition  is  of  great  Ufc  to  Calculate  the  D, (lances  of  Places 
on  Earth,  according  to  the  Arch  of'a  Great  Circle,  by  their  Longitude 
and  Latitudes  given  3  the  Diifanccs  of  Stars,  by  havino  their  Declination 
and  Rightafccntions,  or  Longitudes  and  Latitudes  given,  by  means  where- 
ol  the  Altitudes  of  two  Stars,  or  of  the  Sun  with  the  Difference  of  time 

may^he’foi nd  bC‘"S  “*  any  time  off  the  Meridian,  the  Latitude 
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GEOGRAPHY: 

Or,  a  Brief 

DESCRIPTION 

Of  the  whole 


EARTH. 

IE  Earths  Surface,  whofe  Defcription  is  properly 
termed  Geography,  is  by  many  and  fufficient  Argu¬ 
ments  made  appear  to  be  of  no  other  than  a  Spherical 
figure  i  and  the  Circumference  thereof  hath  in  this* 
our  Age  been  more  curioufly  than  heretofore  inquired 
into,  and  found  by  the  Concordant  ObO  rvatiuns  of 
the  Gentlemen  of  the  Royal  Academy  of  ParU,  and  of 
our  worthy  Countryman  Mr.  Norwood,  to  he  vc-  y  near 
2 $000  Euglijh  Statute  Miles,  and  conf',c..cntly  its 
Diameter  7958  Miles:  The  greater  part  of  this  vafl  Globe  is  covered  with 
Water,  which  we  call  the  Sea.  outof  which  the  Land  rifts  with  very  flow 
Afcents,  the  hight  of  the  highdl  Mountains  and  Prominences  thereof  fca-ce 
amounting  to  the  two  thoufandth  part  of  its  Radius,  and  only  ferving  to  caufe 
the  Rivers  to  run  with  flow  and  eafie  Chanels.  The  Air  on  all  fidcs  encom- 
paffes  it  and  renders  it  habitable, and  the  principle  of  Gravitation,  whereby  all 
Bodies  defeend  towards  its  Center,  is  that  which  defends  it  from  diffolution, 
by  cot  permitting  the  leaf!  part  thereof  to  be  feparated  far  from  it  s  into  the 
reafon  whereof  Philofophers  have  hitherto  inquired  in  vain.  This  Globe  by 
itf  two  fold  motion  enjoys  the  grateful  VicilTitudes  of  Day  and  Night,  Win¬ 
ter  and  Summer ;  the  former  by  turning  round  upon  one  of  its  Diameters  in 
the  fpace  of  24  hours,  and  (hewing  all  its  Tides  fucccflivdy  to  the  Sun  :  This 
Diameter  is  called  the  Axis,  and  its  extremities  the  Poles  of  the  World, 
which  by  the  experience  of  many  Ages  are  found  unalterable  and  fixt  in  the 
Earth,  and  the  direction  of  this  Axis  by  feme  unknown  Magnetic^  Princi¬ 
ple  of  Nature  is  always  carried  parallel  to  it  {elf,  during  the  time  of  the  revo¬ 
lution  of  the  other  motion,  whereby  the  Earth  is  carried  round  the  im  in  the 
fpace  of  a  year,  and  the  Axis  being  inclined  to  the  plain  in  which  the  annual 
motion  is  performed,  caufesthe  one  Hemifphere  to  have  more  of  the  Suns 
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lifht  for  the  one  half  year,  and  the  other  Hemifphere  for  the  other.  Thefe 
affc&ions  though  necc(Tary  to  be  premifed  here,  you  will  find  explicated  and 
demonftrated  more  at  large  in  the  Aftronomical  part.  We  come  now  to  the 
Explanation  of  the  terms  which  have  been  thought  proper  in  the  iliuftration 
r  of  Geography. 

We  mud  obferve  that  there  are  greater  and  kfftr  Circles,  and  that  the  for¬ 
mer  divide  the  World  into  two  equal  parts,  and  the  latter  into  two  parts  alfo, 
but  unequal.  All  thefe  Circles  feverally  are  divided  into  three  hundred  and 
threefcore  parts,  which  are  called  Degrees. 

There  are  four  greater  Circles,  to  wit,  the  Eqttinoftial,  the  Zodiack,  the 
Horizon  and  the  Meridian,  and  as  many  leffer,  to  wit,  the  Tropicks  of 
Cancer  and  Capricorn,  and  the  two  Polar  Circles,  the  Article and  Antarticl 

The  EquinoCtial  Circle  is  fo  called,  becaufe  when  the  Sun  enters  it,  the 
days  and  nights  are  of  an  equal  length  it  is  alfo  called  the  Equator ,  becaufe  it 
divides  the  World  into  two  equal  parts.  Seamen  call  it  only  the  Line.  For 
the  right  undemanding  of  this  Ciicle,  we  mud  know  that  the  Heavens  feem 
to  move  upon  two  points,  called  Poles,  the  one  bearing  the  name  of  Artie jj, 
and  the  other  of  Antartickj  in  a  middle  diftance  from  which  Poles  this  Circle 
is  imagined  to  be  :  the  ufe  of  it  in  Geography,  is  to  divide  the  Earth  into 
two  parts,  the  one  Northern,  towards  the  Pole  Artick^  and  the  other  Sou¬ 
thern  towards  the  other  oppofite  Pole.  The  Latitude  of  places  is  reckoned 
from  the  E quinotUal  where  it  begins,  towards  the  Poles  wherein  it  ends,  and 
this  fpace  contains  ninety  Degrees.  Latitude  is  either  Northern  towards  the 
Pole  Article,  or  Southern  towards  the  Antartick . 

The  Zodiack,  is  the  Suns  High- way,  and  this  Circle  cuts  the  EqttinoUial  in¬ 
to  two  equal  parts,  from  which  its  greateft  diftance  is  but  twenty  three  De¬ 
grees  and  an  half  -,  it  only  (hews  what  places  of  the  Earth  may  have  the  Sun 
perpendicular,  and  more  properly  belongs  to  the  Heavens  than  the  Earth. 

Horizon  is  as  much  as  fo  fay,  boundary,  becaufe  that  Circle  limits  our  fight, 
and  divides  the  Heavens  and  the  Earth  into  two  parts,  which  are  called  He- 
niifpheres,  the  one  whereof  we  fee,  but  cannot  the  other.  There  is  a  right 
Horizon,  a  Polar  or  Parallel  one,  and  an  oblique  one  i  thofe  places  that  lye 
under  the  Equator,  have  a  right  Horizon ,  and  are  in  the  right  Sphere  »  thofe 
that  are  under  either  of  the  Poles  have  the  Parallel  Sphere  :  and  all  other  pla¬ 
ces  have  an  oblique  Horizon,  and  are  in  an  oblique  Sphere.  This  Circle  (hews 
theRifingand  Setting  of  the  Stars,  and  the  four  principal  Quarters  of  the 
World,  which  are  Eaft,  Weft,  South  and  North  j  the  Eaft  is  on  the  fide  of 
the  Fvifi  ig  Sun  i  the  Weft  is  where  the  Sun  Sets  >  the  North  is  towards  the 
Pole  Anvkjt  and  the  South  towards  the  Antartick.  Thefe  four  Quarters  are 
very  neccffary  lor  diftinguifhing  the  limits  of  Regions, as  will  appear  through¬ 
out  this  who'e  Treatife.  From  thence  come  the  four  principal  winds,  all 
which  the  Horizon  (Ecwtth  i  but  it  is  not  marked  on  Maps,  but  only  on  the 
outlideoi  Globes  and  Spheres. 

Meridian  lignifies  Mid-day  Circle,  becaufe  when  the  Sun  is  come  to  it> 
it  is  Noon  in  that  place  whereof  it  is  the  Meridian  i  for  over  every 
part  of  the  Earth  there  is  a  Meridian,  fo  that  the  number  of  thefe  Circles  is 
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almoft  infinite ;  However  out  of  all  thofe  there  is  one  pitched  upon  which  is 
called  the  great  or  firft  Meridian,  or  the  Geographers  Meridian.  The  Anci¬ 
ents  chofe  the  Meridian  of  the  Canaries ,  which  they  knew  by  the  name  of 
the  fortunate  Iflands*  and  fome  Moderns  make  ufe  of  it  ftill  in  their  Maps. 
Others  have  pitched  upon  the  Meridian  of  the  Iftes  Azores ,  or  Weftern 
I (lands,  which  lie  to  the  Weft  of  Europe.  From  this  firft  Meridian  the  Longi¬ 
tude  of  places  is  reckoned  from  Weft  to  Eaft  through  the  three  hundred  and 
fixty  Degrees  of  the  Equinoctial,  which  is  the  circuit  of  the  whole  Earth  s 
whereas  Latitude  is  only  reckoned  to  ninety  Degrees,  which  make  but  a  fourth 
part  thereof. 

The  Tropicks  are  fo  called  from  a  Greek  Word  ‘Tropos,  which  fignifies 
turning,  becaufe  when  the  Sun  is  come  to  one  of  thefe  Circles,  he  returns  a- 
gain  towards  the  Equino&iah 

The  T ropick  of  Cancer  is  towards  the  Pole  Article  and  that  of  Capricorn 
towards  the  Antartick,  and  both  carry  the  names  of  the  Signs  of  the  Zodiack 
through  which  they  pafs  i  each  of  them  is  diftant  from  the  Fquino&ial,  three 
and  twenty  Degrees  and  a  half,  which  is  the  greateft  diftance  of  the  Sun 
from  that  Circle. 

The  Polar  Circles  go  round  the  Poles,  from  which  they  borrow  their 
names,  and  are  diftant  each  from  his  Pole  twenty  three  Degrees  and  a  half. 

Of  the  2,-wes. 

TH  E  four  leffer  Circles  whereof  we  have  been  fpeaking ,  divide  the 
World  into  five  parts,  called  Zones,  that  is  to  fay.  Belts  or  Girdles, 
becaufe  they  begird  the  whole  Globe.  One  of  them  is  Torrid,  two  are  tem¬ 
perate,  and  two  cold  :  The  Torrid  Zone  is  comprehended  between  the  two 
Tropicks,  and  the  people  that  inhibit  it  are  called  Ampbifcians,  that  is,  fuch 
as  have  their  (hadows  both  ways.  To  all  places  of  this  Zone  the  Sun  comes 
perpendicular  twice  in  a  year,  and  therefore  fome  of  the  Ancients  believed 
this  Zone  inhabitable,  by  reafon  of  too  much  heat  i  but  we  know  it  to  be 
other  ways  now  a  days. 

The  Northern  temperate  Zone  is  between  the  Tropick  of  Cancer  and  the 
Article  Polar  Circle  :  The  Southern  temperate  Zone  is  between  the  Tropick  of 
Capricorn ,  and  the  Antartick  Polar  Circle.  The  Inhabitants  of  thefe  Zones 
are  termed  Hiterofdam ,  that  is,  fuch  as  have  their  (hadow  but  one  way. 

.  The  Frigid  Zones  are  within  the  Polar  Circles,  the  Northern  within  the 
Article  and  the  Southern  within  the  Antartick,  »  the  people  of  thofe  two  Zones 
arc  called  Pcrifcians ,  fignifying  that  they  have  (hadows  round  them  on  all 
(ides.  To  all  places  in  thefe  Zones  the  Sun  in  Summer  never  fets  for  fome  days, 
'  and  in  the  Winter  he  never  rifes  for  as  long  time. 

The  Inhabitants  of  the  World  are  diftinguilhed  after  another  manner  ,  ac¬ 
cording  to  the  different  Situation  they  have  to  one  another  i  as  into  Antipo¬ 
des,  Antotcians  and  Pericecians.  The  firft  are  wholly  oppofite,  and  when  it 
it  is  Noon  with  us,  with  our  Antipodes  it  is  midnight,  and  they  have  Win* 
ter  when  we  have  Summer.  Our  Antotcians  have  Noon  and  Mid-night  when 
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we  have  them,  but  Winter  for  our  Summer.  And  our  Perixdans  have  the 
fame  feafons  that  we  have,  but  the  hours  quite  contrary  i  for  when  we  have 
Noon  it  is  Mid-night  with  them. 


Of  Climates . 

A  Climate  is  adpace  of  the  Earth  contained  between  two  Circles.  Betwixt 
the  beginning  and  end  of  a  Climate,  in  the  length  of  the  longeft  day 
of  Summer  there  is  half  an  hours  difference.  For  the  clearer  underftand ing 
ot  this,  it  is  to  be  obferved  that  Countries  under  the  Equino&ial  have  all  the 
year  round  twelve  hours  day  and  twelve  hours  night  *  but  as  places  recede 
andaiedihantfroir.  the  Equator,  they  become  more  and  more  unequal ,  and 
the  days  in  Summer  are  longer  than  the  nights.  This  inequality  is  marked 
by  the  Climats  *,  fo  that  when  on  either  fide  of  the  Equinodfial  we  find  a  place 
£  u!nithe  daV  of  Summer  is  of  twelve  hours  and  a  half,  that  is  the 

niit  Climate,  and  fo  fucccffively  till  we  come  to  the  Polar  Circle,  where  the 
longeft  day  of  Summer  extends  to  twenry  four  hours :  For  beyond  that  Cir¬ 
cle,  the  days  encreafe  by  whole  days  and  months,  until  ye  come  to  the  Pole 
under  which  the  whole  year  makes  but  one  day  and  one  night.fix  months  long 
a  piece.  Climats  take  their  names  from  the  famous  places  through  which  they 

Now  to  know  in  what  Climate  one  is,  we  muft  from  the  number  of 
hours  of  the  longeft  Day  in  Summer  fubtraft  twelve,  and  double  the  Remain¬ 
der-,  that  is,  reduce  them  into  half  hours,  and  that  willfhew  the  Climate 
wherein  we  live. 


Chap.  L 

Of  fome  proper  terms  of  (geography. 

HAVING  explained  the  Circles  thar  are  ufeful  to  this  Science,  we  are 
now  to  coniider  fome  teims  and  words  which  are  peculiar  to  it. 
Continent  is  a  vaft  {pace  of  Earth,  fuch  as  that  which  comprehends  Europe, 
and  Ajjrica  i  it  is  likewile  called  the  main  Land. 

IP™?  ,s  a  Piccc  Land  furrounded  with  the  Sea  or  other  Water,  and  fc 
divided  from  rhe  Continent. 

Pminftih ,  that  is  to  fay,  almoftlfland,  is  a  part  of  the  Earth  encompaftd 
by  the  Sea  on  all  hands,  except  on  that  part  which  joyns  it  to  the  Continent : 
the  Greeks  call  it  Cberfonefu,  a  term  fometimes  made  ufe  of  in  Geography. 

Jjlhmxj  is  that  Neck  or  Piece  of  Land  that  joyns  a  Peninfula  to  the  Conti* 
nenr, 

Promontory  is  a  high  Land  sunning  out  inlo  the  Sea.  The  Modems  call 
it  a  Cape, 

Mom' 
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Mountain  is  a  part  of  the  Earth  higher  rhan  the  reft  that  is  about  it. 

Ocean  is  that  vaft  body  of  Water  which  environs  the  Continents,  and  is 
likewife  called  the  Sea. 

Culfh  is  an  Arm  of  that  Ocean  running  in  between  Lands.  The  Latins 
call  it  Sinus ,  and  fometimes  it  has  the  name  of  Sea. 

Bay  is  likewife  an  Arm  of  the  Ocean,  but  whofe  entrance  is  much  wider 
than  that  of  a  Gulf. 

Pori  is  a  fmall  part  of  Sea  fo  hemb’d  in  by  the  Land,  that  Ships  may  there 
lie  in  fafety. 

Harbour  is  the  fame  thing  almoft. 

Streigbt  or  Frith  is  commonly  taken  for  a  Channel  that  joyns  one  Sea  to 
another,  or  a  Gulf  to  the  Ocean  j  there  is  alfo  a  Streight  or  Neck  of  Land, 
which,  as  we  havefaid,  is  called  an  Ijlbmus. 

Banck  is  a  heap  of  Sand  in  the  Sea,  which  puts  VefTels  in  danger. 

A  Shelf  is  much  the  fame,  on  which,  and  on  hidden  Rocks  near  the  Sur¬ 
face  of  the  Water  Ships  may  fplit  and  be  call  away. 

Archipelago  is  a  part  of  the  Sea,  where  many  Ifiands  are. 

River  is  a  running  Water  that  lofes  its  ftreams  in  the  Sea. 


Chap.  II. 

The  Dhfion  of  the  Earth  and  Sea. 

THE  moft  common  Divifion  of  the  Earth  is  into  four  parts,  which  are 
Furopc,  Afia ,  Africa  and  America  :  the  three  hr  ft  are  comprehended  in 
one  Continent,  and  is  our  old  World }  and  the  other  makes  an  Ill md  of  it 
felt,  called  the  new  World,  becaufe  it  hath  not  been  difeovered  but  iince  the 
Year  one  thoufand  four  hundred  and  ninety  two :  it  is  likewife  called  the  IF tjt- 
Indies  in  diftin&ion  from  the  Eaft- Indies  which  are  in  Afu. 

Some  Geographers  divide  the  Earth  into  fix  parts,  adding  to  the  four 
which  we  have  named,  the  Artick  towards  the  Pole  that  gives  it  its  name, 
and  the  Antartick  towards  the  South  Pole :  this  is  called  ferraAuflralii  incogni¬ 
ta^  or  the  Southern  Land  undifeovered,  and  is  thought  to  make  a  Continent 
as  big  as  Europe,  Afia  and  Africa.  Of  thefe  two  laft  we  (hall  fpeak  at  the  end 
of  this  Treatife. 

Europe  has  Afia  on  the  Eaft  feparated  from  it  by  thefe  limits,  the  Efean 
Sea  or  Archipelago ,  the  Streightsof  the  Vardanelli ,  the  Sea  of  Marmara,  the 
Streights  of  Conjiantinople ,  the  Black  Sea,  the  Streights  of  Caffa ,  the  Sea 
delh  Zibacbe ,  the  River  fanati  and  a  Line  drawn  from  its  moft  Eaftern  Bank 
to  the  North  Sea  ;  it  hath  the  fame  Ocean  on  the  North,  the  Atlantic^  Sea 
on  t^t  W.li,  and  the  Streights  of  Gibraltar  and  Mediterranean  Sea  thatdivides 
it  from  Africa ,  on  the  South.  From  Weft  to  Eaft,  that  is,  from  Cape 
St.  Vincent ,  in  Spain}  to  ConfiantinoplC)  it  contains  feven  hundred  feventy  five 
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Freucb  Leagues  \  andfrom  South  to  North,  that  is,  from  Cape  Make  in  Mo- 
rea  to  the  Northern  Cape  of  the  Laplanders,  eight  hundred  and  twenty  five 
Lc32.U£S« 

Apahis  to  the  Weft  the  fame  bounds  that  divide  it  from  Europe ,  and  the 
Red  Sea  with  the  Straights  of  Suez,  that  divide  it  from  Africa ,  on  the  South 
the  indi m  Oeeau,  the  Ocean  of  China  on  the  Eaft,  and  on  the  North,  the  Sea 
of  Canary,  called  Mare  Glaciate.  From  Eaft  to  Weft  it  contains  Given  hun¬ 
dred  and  fifty  Leagues,  from  the  Archipelago  to  the  Ocean  of  China:  and 
from  South  to  North  a  thoufand  five  hundted  and  fifty,  reckoning  from  Mi- 
lacca  to  the  Sea  of 1  artary. 

Africa  has  on  the  North  the  Mediterranean  Sea,  on  the  Eaft  the  Red  be  a, 
with  the  IflbmHi  of  Suez  that  divide  it  from  Apia,  and  the  Indian  Ocean .  On 
the  South  the  Ethiopian  Sea,  which  with  the  Atlantic \  Ocean  is  likewifeto 
the  Weft  of  it.  From  Weft  to  Eaft,  that  is,  from  Cape  Blan\,  to  the  Cape 
of  Guardafuy ,  it  contains  a  thoufand  fix  hundred  and  fifty  Leagues :  and 
from  South  to  North,  that  is,  from  the  Cape  of  Good  Hpe ,  to  the  Mediter¬ 
ranean  Sea,  a  thoufand  fix  hundred  and  feventy.  It  is  on  all  Tides  encom- 
pafled  with  the  Sea,  except  that  narrow  track  of  Land  between  the  Red  Sea 
and  Mediterranean,  which  is  not  above  thirty  Leagues  in  Length  :  fo  that  it 
is  a  perfedf  Peninfula. 

America  hath  the  North  Sea  to  the  Eaft,  the  South  Sea  to  the  Weft,  to  the 
South  the  Streights  of  Magellan ,  which  divide  it  from  the  Terr*  delfuego , 
and  to  the  North  unknown  Lands  or  Seas.  It  is  divided  into  two  great  Pe- 
ninfulaes ,  by  the  narrow  Ibjlmus  of  Panama ,  which  is  but  eighteen  Leagues 
over ;  From  South  to  North,  that  is,  from  the  Streights  of  Magellan  to  the 
Northern  Ocean,  it  contains  three  thoufand  and  fifty  Leagues  i  and  from 
Weft  to  Eaft,  towards  Mexico ,  two  thoufand  nine  hundred. 

The  terra  Auflralii^d  that  of  the  North,  are  fo  little  known  to  us,  that 
their  limits  and  extent  cannot  as  yet  be  defigned. 

Having  taken  a  view  of  the  Earth,  let  us  now  eaft  our  eyes  on  the  Sea, 
which  takes  divers  names  according  to  the  parts  of  the  World  where  it  is,  or 
the  Countries  it  waftieth.  That  which  encompaffes  Continents  is  called  the 
Ocean  i  and  this  likewife  hath  different  appellations,  as  on  the  Weft  of  Ek- 
rope,  and  part  of  Africa ,  it  is  called  the  Weftern  or  Atlantic\OQtzu  s  towards 
the  Cape  of  Good  Hope,  the  Etbiopick  Ocean to  the  Eaft  of  Africa,  the  In- 
dianSt*\  to  the  Eaft  of  Afia,  the  Eaftern  Ocean,  or  Sea  of  China  i  to  the 
North  of  Aba,  the  Sea  of  tartary,  and  on  the  fame  fide,  and  towards  Europe, 
Mare  Glacialc  or  the  Frozen  Ocean  i  to  the  Eaft  of  America,  the  North  Sea, 
and  to  the  Weft,  the  South.  Thefe  are  the  general  denominations  of  the  Sea, 
but  if  hath  alfo  particular  names  from  the  Countreys  that  lie  near  to  it. 

The  chief  Gaits  or  Bays  of  the  Ocean  are  the  Mediterranean  Sea,  which  lies 
betwixt  Europe,  Africa  and  Afia  i  the  B cd Sea,  betwixt  Africa  and  Afta  >  the 
Guh  of  Pcrf.  j.  and  that  of  Btngala ,  in  the  E aft- Indies  ■>  the  haltick.  Sea  en- 
compafted  by  Germany,  Sweden  and  TDcnmarl^f  the  Gulf  of  Mexico,  and  that 
of  St.  Laurence^  in  America • 
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Thefe  Gulfs  are  joyned  to  the  Ocean  bv  Streiehfc  •  fhp  o 

by 'he  Slights  of  Gibraltar j  the  JW  Sc.  by  that  of  Bail-ltehlTfieT- 
fiau  Sea  by  the  Streights  of  Baffin,  otherwife  of  Ormut.  The  Gulfs  or 

rather  Bays  of  Bengal.,  Mexico  and  St.  Laurence  have  no  Streights  becaufe 
their  mouth  or  entry  is  very  large.  ® 1  5  oecaule 

The  BaltickSei  has  the  famous  Streight  of  the  Sound 

The  Mediterranean  Sea  hath  fome  noted  Bays  that  well  deferve  to  be  menti- 

Zf;  ,h  TfXt  nll and  ?a‘ma,ia  iS  the'G“,f  °f  called  in  aS 

nmes  the  Adnauc^Stt.  In  Greece  is  the  Gulf  of  Lcpanto ,  heretofore  of 
Count  ,.  And  in  Macedema  that  of  SaUnica,  formerly  of  Mon  el 

Se?7'l?  &T  ’  ncOWCaLlledL  the  Archipelago,  and  It  ZlontU  o: 
Sea  of  Marmora,  there  is  a  Streight  heretofore  called  the  HdkfboJ  and  « 
prefent  the  Streights  of  Gallipoli,  or  the  Vardanelli,  and  St.  GeJL  Channel ■ 
between  the  Sea  of  Marmora  and  the  black  Sea  formal  It.  £  . 

SBfL'Vhe  "Space,  which  is  now  adays  called  the  Channel  of  the 

Black,  Sa,  or  Streights  of  Conftantinople ,  becaufe  that  famous  City  is  feated 

A  Or  7  ret;W'Xt  ‘  gC  and  the  Pu/«r  Meoiides  ,  at  prefent  called  the  Sea 

MZabatbe,  is  the  Streights  of  Caff  a,  heretofore  named  the  Cimmerian  Bcf- 


Betwixt  the  Ifland  ofE ubcca,  at  prefent  Negnpont,  and  Greece  there  is  a 

"ha"  rcfbcdlLflo^dhl  <he  AnC‘entS  ?'kd  whJhaVaffirmed 

t'ATVt  fl  r  J  ",  timefS  3  daV‘  Th"e  aic  feme  other  famous 
the  Ocan'to  the  Ocean  It  felf^3'15  ^  ‘°g£,hcr  ’  01  t0  faJb«'«. 

Towards  the  Northern  Ocean  is  the  Streights  of  Waigatz,  between  tar- 

tvni  and  nova  Zembla;,  between  Cathay  and  the  Land  of  Jiff  is  the  Streights 
of  Jeffio  i  between  Japan  and  the  Lard  of  JefTo  is  the  Srtr  ioluc  Ar  c  S" 
betivcen  the  fameLandand  Califmma,  is  thit  of  Anian ,  between  Eft ‘otUand 
betb , “ofF^K  between  Greenland  and  the  Ifland  cf  Eliza- 

pro^erTy  adGulT^  ’*  ^  Which  4CC0ldinS  *°  ‘he  new  Maps  is 

Towards  the  terra  Aufiralis  is  the  famous  Streights  of  Magellan,  difeover- 

twebnytvh"hfTw°  ''  -‘he  "j"?6’  in  'hc  year  one  thoufand  hundred  and 
twenty,  between  America  and  the  terra  dd  fuego* 

Betwixt  this  Land  and  that  of  the  States,  is  the  Streights  of  Le  Main,  di- 
lcovered  in  the  year  one  thoufand  fix  hundred  and  lixteen. 

And  bet«  een that  Land  of  the  States  and  the  lerra  AuftraUe ,  is  the  Streights 
°Sfr°TJ\  d,'c0VCrn  '"'heyear  one  thouland  fix  hundred  and  forty  ihree, 
Thefe  three  lift  Streights  joyn  the  North  and  South  Seas  together,  and  ferve 
for  a  paftage  from  one  to  the  other.  6  ’ 

Between  Cahfurnta  and  new  Mexico,  there  is  a  Gut  of  Sea,  or  Streights 
which  is  called  the  VermeiUian  Sea  ,  and  was  taken  for  a  Bay  before  that  Cali- 
fttrma  was  difcovered  to  bean  Ifland.  y 
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We  muft  not  omit  a  Sea  that  is  feparated  from  all  others,  and  which  indeed  i 
is  but  a  Lake  of  a  vail  extent,  and  that  is  the  Cafpian  Sea,  called  at  prefcnt  the 
Sea  of  B acbn  ot  Kilan.  The  Ancients  imagined  it  to  have  been  a  Bay  or  Gulf 
of  the  North  Sea,  but  it  is  now  known  to  be  on  all  fides  encompaflTed  with 
Land  •,  it  hath  Perfia  to  the  South,  and  tartary  to  the  North  of  it :  In  fome 
Relations  it  is  reckoned  to  be  eight  hundred  Leagues  in  Circumference. 

Let  us  now  give  a  hint  of  the  greateft  Rivers  in  the  World,  beginning  with 
thofe  that  fall  into  the  Ocean,  oh  all  fides  of  our  Continent  or  old  World. 

In  Europe  are  the  River  tagus,  the  Garronne ,  the  Loyre the  Sew,  the 
Scheldt  the  Rhine  and  the  Elbe. 

In  Apia  the  Oby ,  the  yellow  and  Blue  Rivers,  Ganges  and  Indus. 

In  Africa,  Cuama,  the  River  deSpiritu  Santto,  th^2  dre,  and  the  Niger. 

In  America  the  Rivers  of  Sr  .Laurence,  Oranoqtte ,  the  Amazons,  and  Rh 
de  la  Plata. 

Into  the  Mediterranean  Sea  on  the  fide’ of  Europe,  fall  the  Ebre,  the  Rhofne, 
and  the  fibers  into  the  Gulf  of  Venice,  the  Po  *,  into  the  Euxi.i  Sea  the  Da¬ 
nube,  and  the  Boryflbenes,  now  called  Ntyer,  and  the  River  tanais  runs  into 
the  Palm  Meotis . 

On  the  African  Shore  the  Mediterranean  receives  no  famous  River  but  the 

Nik.  . 

In  Afia,  Euphrates  and  tygrvs  having  mingled  their  ftreams  fall  into  the 
Perfun  Gulf,  and  the  Volga  into  the  Cafpian. 

The  Oder  and  the  JVeiffel,  or  Vijlula,  difeharge  therofelves  into  the  Baltic^ 
and  the  Duma  into  the  White  Sea. 

We  fhall  not  (peak  of  the  chief  Lakes  till  we  come  to  deferibe  the  particu¬ 
lar  Regions  wherein  they  arc  : 

But  we  will  here  fubjoyn  the  mod  noted  Mountains  of  the  World, 
fuch  as  in  Europe  are,  the  Pyrenees,  the  Alps  2nd  Appenine- Hills.  In  Afia, 
faurtts,  Caucafus  and  Imaw  >  in  Africa,  Atlas  and  the  Mountains  of  the 
Moon :  and  in  America  the  Cordilleras  or  Andes .  The  Illands  we  (hall  deferibe 
as  we  come  to  the  fcveral  parts  of  the  Earth  near  to  which  they  lie* 

Thus,  Reader,  you  have  a  general  defeription  of. the  whole  Earth,  and 
Seas  that  environs  it,  or  fall  into  its  bofom.  We  tnuft  how  defeend  to  a  more 
particular  Defeription’,  and  fhall  begin  with  that  of  Europe. 
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EVROP  E,  whereof  we  have  already  mentioned  thelimtt3,is  the  fmalleft, 
but  moft  confiderable  for  Learning  and  Arts  of  the  four  parts  of  the 
World:  it  comprehends  the  following  Kingdoms  and  Regions.  Spain , 
France,  Italy,  the  Low  Countries,  Germany,  Hungary ,  Tranfilvania,  Moldavia , 
Walachia,  Beffarabia,  Dalmatia,  Bofnia ,  Servia,  Bulgaria,  Romania,  Greece,  Nor - 
way.  Den  mar ke,  Sweden,  Poland ,  Prufia,  Lithuania,  Livonia ,  or  Liefland ,  Muf- 
covy,  and  the  leffer  Canary.  Its  chief  Iflands  in  the  Ocean,  are  Great- Britain, 
Ireland,  the  Orcades  and  Hebrides ,  Ifeland ,  and  the  Azores.  In  the  Mediterra¬ 
nean  Sea,  Majorca,  Minorca  and  Tvica ,  the  Ifle  of  Elbe ,  Corfica ,  Sardinia ,  Sicily , 
Candia,  Negropout,  and  many  more  in  the  Archipelago.  We  (hall  fpeak  of  its 
Rivers,  Lakes,  and  Mountains,  when  we  treat  of  the  Regions  wherein  they 
are. 
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SPAIN  is  furrounded  by  Seas  on  three  fides*  on  the  Eaft  and  South  it  is 
wateredKvithth c  Mediterranean ,  and  the  Famous  Streights  of  Gibraltar 
divide  it  from  Africa  i  to  the  Well  it  hath  the  Atlantic \  Ocean,  and  to  the 
North  partly  the  Canubric\ Ocean,  or  Bay  of  Bifcay ,  and  partly  the  Pyrenean 
Mountains  that  reach  from  the  Mediterranean  to  the  Ocean,  and  divide  it  from 
France:  mofi  part  of  its  Provinces  are  honoured  with  the  Title  of  Kingdoms. 
On  the  Mediterranean  are  Catalonia,  of  which  the  Metropolis  is  F  arcelonna,  a 
large  City,  with  a  Sea- Port:  the  other  Towns  are  7 ’erragonna,  an  Archbi* 
(hoprick,  ‘lortofc,  Gironnc,  Lerdeoi  Lcrida. 

Tjhe  Kingdom  of  Valencia  with  a  Metropolis  of  the  fame  name,  and  All - 
cant  j  the  Country  about  which  produces  the  bed  Wines  in  Spain . 

The  Kingdom  of  Murcia,  the  chief  City  whereof  carries  the  fame  name. 
In  this  Province  Hands  Carthagena,  a  very  good  Sea- Port. 

The  Kingdom  of  Granada  that  hath  its  name  from  its  Metropolis  lies  to 
theWtft  of  that,  and  hath  the  Cities  of  Malaga  and  Almeria. 

Andalufia  is  partly  on  the  Mediterranean  and  Streights  of  Gibraltar ,  and 
partly  on  the  Ocean.  Its  chief  City  is  Seville,  (one  of  the  lovelieft  Towns  in 
the  World  j  feated  on  the  Guadalquivir .  Its  other  Towns  are  Cordova",  the 
Native  place  of  Seneca  and  Lucan ,  Xeres  from  whence  our  Sherries  come, 
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Saint  Lucar  and  the  Famous  Port  of  Cadiz  or  Cales,  which  ftands  in  afmall 
lihnd  of  that  name,  very  near  to  the  Main  on  its  Eaft  fide. 

The  Provinces  waihcd  by  the  Ocean,  are 

The^ Kingdom  of  Algarve b  its  Cities  are  SylvU  and  El  Faro. 

The  Kingdom  of  Portugal,anaendycalkd  LufiUnu  b  which  hath  Lisbon  a 
large  f*\r  City,  and  Arch*bi(hoprick  for  its  Capital;  the  other  chief  Cities 
thereof  are  Braga,  an  Arch-bilhops  See,  Evora  and  Conimbn  a  Famous  llni- 
veifity  »  this  is  now,  and  for  many  Ages  hath  been  fubjedt  to  a  King  of  its 
own  independent  <  f  Spain. 

The  Kingdom  of  Galicia  hath  Compoflcba ,  where  the  Body  of  St.  James  is, 
for  its  Metropolis, and  Corunna  a  good  Sea- Port:  this  is  the  North*  Well  cor¬ 
ner  of  Spain.  . 

AJluria,  whereof  Oviedo  is  the  Metropolis ,  lies  to  the  Eaft  of  Galicia , 
fronting  the  Bay  of  Bifcay  :  and  yet  more  Eafterly  on  the  fame  Coafi  lies 
Bifcay ,  whereof  the  chief  City  is  hilboc.  And  to  this  is  adjoyned  Guipufcoab 
whereof  tolofc  or  jolofette  is  the  Capital  City :  its  other  Cities  are  Sr.  Sebafli- 
an,  which  hath  a  good  Port,  and  F ontarabie.  At  the  foot  of  the  Pyrenees  are 
the  Kingdoms  of  Navarre  and  Arragon. 

Pampclonna  is  the  Metropolis  of  the  Kingdom  of  Navarre  b  its  other  Cities 
are  Victoria  and  EJlclla. 

SarragoJJa  is  the  Capital  City  of  the  Kingdom  of  Arragon ,  and  a  Univer- 
firyi  the  others  are  Hucfca,  Albarazin ,  Calatayud ,  which  fome  take  for  the 
ancient  /  ilbilti,  the  Native  ToWn  of  the  Poet  Martial :  In  the  heart  of  Spain 
are  Leon,  the  two  CaJliVcs,  the  old  and  new,  and  Ejlremadura. 

The  Metropolis  of  the  Kingdom  of  Leon  bears  the  fame  name Aftorga  and 
Samora  are  its  other  Cities. 

Bonrgos,  an  Archbifhops  feat,  is  the  Capital  City  of  old  Ca/liHeb  its  other 
chief  Towns  arc  Valladolid ,  where  fome  Kings  of  Spain  have  kept  their 
Courts:  Palcnca ,  Salamanca  a  famous  Univerfity.  Numance  tflft  heretofore 
rdifted  the  Koman  Forces  fo  long,  was  in  this  Province,  but  there  remains 
no  Footftep  of  it  at  prefent. 

Toledo  is  the  Metropolis  of  new  CafliVe,  and  the  ArchbifhopofitisPrimate 
of  all  Spain ,  it  is  a  ftately  and  large  City  :  The  other  chief  Towns  of  that 
Province  are  Madrid ,  the  ufual  Rcfidence  of  the  Kings  of  Spain ,  and  five 
Leagues  Well  from  that,  the  famous  Monaftery  of  St.  Laurence ,  called  the 
Ejcurial ,  built  by  Philip  the  Second,  and  before  it  was  burnt,  one  ©f  the  mod 
Magnificent  Fabricks  in  the’World. 

Alcala  de  Henares ,  famous  for  the  Univerfity  that  Cardinal  Ximenej  Foun¬ 
ded  there. 

Each  of  the  twoCaJlil’es  is  qualified  with  the  Title  of  Kingdom. 

Ejlremadura  hath  two  confiderable  Towns,'  Badajos  and  Merida. 

The  chief  Capes  in  Spain  are  on  the  Mediterranean ,  Cape  Palafagel  in  Ca¬ 
talonia,  Cape  Martin  in  the  Kingdom  of  Valencia,  Cape  Palos  in  Murcia ,  and 
Cape  dc  Gates  in  the  Kingdom  of  Granada ,  Cape  St.  Vincent  in  Algarbe, Cape 
de  Spichtl  and  dt  R oca  in  Portugal,  and  Cape  Fift^lerre  and  Cape  Ortogal  in  Ga¬ 
licia,  and  Cape  de  las  Pennas  in  AJlnria - 

The 
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The  chief  Rivers  that  fall  into  the  Mediterranean  are  the  Ebre  or  Iberus 
which  runs  through  Arrsgon  and  Catalonia ,  and  paffes  by  Sarragoffa  and  Tor  - 
tofe  \  the  Gusdalaviar  that  paffes  by  Valencia ,  and  the  Xucar  in  the  (ame  King¬ 
dom  s  the  Guadalmtia  in  the  Kingdom  of  Murcia:  thofc  that  difeharge 
themfelves  into  the  Ocean,  are  the  Guadalquivir ,  otherwaysBew,  that  runs 
through  Andaluftajind  pafles  by  Cordova  and  Sevil,  and  empties  it.fclf  into  the 
Sea  at  St.  Lucar  de  Barrameda  :  the  Guadania  in  Eflremadura ,  which  River 
a  little  above  Merida ,  runs  under  ground  for  feveral  Leagues,  and  then  breaks 
out  again. 

The  Tagus  which  waters  new  Cijlilc  and  Tort «g,l,  paffes  by  Toledo  and 
Lisbon. 

The  Vouero  that  runs  through  old  Cafiile  and  Portugal ,  and  the  Minho  that 
divides  Portugal  irom  Galicia. 

The  chief  Mountains  arc  the  Pyreneans,  Sierra  Morcna,  Sierra  V’  Alcaraz 
Sierra  &  Alb arazin,  and  theSzmv  Nevada ,  commonly  called  the  Granada/. 

The  Ifles  upon  the  Coafts  of  Spain ,  are  the  Itle  of  Cadiz  in  the  Ocean  ! 
and  near  to  Andalufia ,  the  Baleares ,  to  wit,  Majorca  and  Minorca ,  the  Ifles  of 
fvica  and  Formtntera  in  the  Mediterranean • 

The  King  of  Spain  is  not  at  prefent  Mafler  of  all  thefe  Prov  inccs,  for  Par- 
tugal  and  Algarbe  belong  to  the  King  of  Portugal  >  and  the  King  of  France 
has  made  fome  incroachments  in  Catalonia.  a 

There  is  no  Religion  profefTed  in  Spain  but  the  Roman  Catholick. 


A  Table  of  the  Longitudes  and  Latitudes  of  the  chief  Cities  and  Towns 
of  the  Kingdom  of  Spain . 


i.  In  the  Kingdom  of  Galicia . 

Lat .  Long. 
Compoftella.  42  3  10  2 

Lugo .  42  4  11  4 

Corunna.  42  5  10  2 

Finijlerre.  43  o  92 

Cape  de  Ortegul.  43  2  n  1 

7uy.  41  3  10  2 

2.  In  the  Kingdom  of  Leon. 
Leon.  42  1  13  5 

Alhrga.  41  y  13  4 

Camora.  41  2  13  5 

Salamanca .  -1-0  4  13  4 

Ciudad  Rodrigo.  40  1  12  4 

3.  In  the  Kingdom  of  Aflnria. 
Oviedo.  43  o  13  1 

Cape  de  las  Pettnas.  43  3  12  4 

Santiliiana .  43  0  14  3 


4‘  Id  Bifcay. 

Lat .  Long. 
Cape  Macbachaca.  43  4  \6  ± 

Bilbao.  43  2  16  4 

Laridff,  43  1  16  o 

Efpinofa.  43  o  15  2 

St.  Sebajiian.  43  2  17  4 

Vittoria.  42  4  15  2 

5*  In  Navarre. 

Pampelona .  43  o  18  I 

EJhIIa.  42  4  17  4 


<5  In  the  Kirgdom  of  Arragou. 


Saragofa. 

41  2 

ip  0 

Hujca. 

4r  4 

jp  4 

Jaca. 

4:  2 

ip  1 

fatal  ay  ad. 

40  5 

18  1 

Darofj. 

40  3 

18  1 

Albarazin. 

40  0 

18  2 

B  2 

Terre/. 
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Calanda, 


Lot.  Long, 

39  3  *9  ° 

40  2  Ip  2 


7.  In  Catalonia 
Barcelona.  40 

Tarragona.  4c 

Tortofi .  35) 

Lerida.  4c 

So  l fens.  41 

Cor  done.  41 

Blanca.  40 

Vicb.  4 1 

drone.  41 

Monferrat.  4c 

Barravcs .  42 

Rofej.  41 

Cap 0  de  Palafagct.  4c 

Flix.  40 


4°  3  22  3 

40  o  2 1  5 

39  4  20  4 

40  4  20  4 


41  o  21  5 
41  i  23  1 


40  4  24  O 

40  I  20  3 


Perpignan. 


%,R$uffillon. 


9  In  the  Kingdom  of  Valencia. 


Valencia. 

Segorbe. 

Venia. 

Cape  St.  Martin > 
Bonifaca . 

Xat'tva. 

Cullera . 

Segmtum . 

A  lie  ant. 

Xelva. 

Origucla . 


37  5  19  4 

37  4  20  o 
39  4  20  o 

38  1  lS  5 

38  i  19  3 

38  4  15?  4 


:o.  In  the  Kingdom  of  Granada. 


Granada. 

Gitadix. 

Almeria. 

Salobrenna , 

Malaga. 

F.onda. 

Marbello. 

Vele%. 

Vbcda. 


36  2  15  1 

37  4  155 


Muxacra. 

Vera. 

Cape  de  Gates. 
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Tat.  Long . 

36  2  17  4 

3*  4  17  5 

3<5  o.  17  4 


42  o  23  2 


36  5  16  o 

3^  5  1<y  3 


1 1 .  The  Kingdom  of  Murcia. 
Murcia.  37  1  18  4 

Carthagena.  36  5  18  5 

Cape  dc  Palos.  $6  4  ip  x 

Lorca.  37  1  17  3 

Illeof  Majorca. 

Major que.  3$  2  22  5 

Ifle  of  Minorca . 

Port  Mahon.  38  4  24  2 

In  the  Ifle  of  Ivica. 

Zi'icj.  37  4  2 1  1 

Ifle  of  Fomentera.  37  2  21  1 

12.  Kingdom  of  Andalufta. 
Sevil.  37  o  13  2 

of.Lwc<sr/v  36  2  12  4 

;w  37  !  11  3 

rdW.  3<f  5  12  O 

C^iz.  .  35  5  12  4 

Medina  Sidonia.  36  o  13  2 

S6  5  14  3 

Corv/wj.  37  2  14  5 

Ayamant .  36  5  u  3 

Port  Kdw/.  y  36  1  13  o 

Gibr alter.  35  2  13  3 

Tar  if  a.  35  2  13  1 

Ittce**,  3d  5  15  x 

Aromes.  2-74  . 


Madrid. 

Toledo. 

Alcala  de  Hen. 
St.  Cruz. 
Ciutad  Real. 
Malagon. 

Huetta. 


37  0 

1*  2 

3d  2 

12 

4 

37  1 

11 

3 

3*  5 

12 

0 

35  5 

12 

4 

3d  0 

*3 

2 

3<*  5 

*4 

3 

37  2 

J4 

5 

36  5 

21 

3 

3d  1 

x3 

0 

35  2 

>3 

3 

35  2 

13 

1 

36  5 

15 

1 

37  4 

12 

4 

39  5 

IT 

5 

39  1 

15 

4 

40  0 

id 

2 

39  0 

Id 

2 

38  2 

1$ 

2 

38  4 

15 

4 

39 1 

17 

0 
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Lat 

Long. 

15.  In  the  Kingdom 

of  old  Caftile. 

Cuettfa. 

38  $ 

17  1 

Lat. 

LflWg. 

Efcurial. 

39  5 

i5  3 

Burgos. 

Valladolid. 

42  0 
41  2 

15  4 
H  5 

r4. 

Eftremadura* 

Villa  Franca. 

Soria. 

40  1 

41  2 

14  0 
17  0 

Bajadox • 

3%  2 

12  2 

Ofma. 

41  0 

id  5 

Alcantara. 

39  0 

12  4 

Avila. 

40  2 

14  2 

Merida. 

38  2 

13  0 

Placentia. 

39  2 

*3  5 

Truxil. 

38  3 

13  4 

Coria. 

39  4 

i3  0 

A  Table  of  the  Longitudes  and  Latitudes  of  the  moft  conflderable  Places 
in  the  Kingdom  of  Portugal . 


In  the  Province  called 
Minho. 


Lat.  Long. 

Braga. 

41  1  10  4 

Porto* 

40  5  10  3 

Viana . 

41  2  10  1 

Guimaranci. 

41  1  10  5 

Amarante . 

41  1  no 

Mclgaon. 

41  5  10  3 

Valenfa  de  Minbo. 

41  4  10  2 

Ponte  de  Lima. 

41  3  10  3 

Barctlos. 

41  1  10  2 

In  the  Province  Traloj  Montes. 

Traganfa. 

41  4  12  4 

Miranda. 

41  1  12  5 

Caffe  l  Rodrigo. 

40  3  12  3 

Villa  Real. 

4i  0  113 

Chaves. 

41  4  11  4 

Spadacinia . 

40  5  12  4 

Pinbcl. 

40  2  12  2 

T.  de  YAoncorvo* 

40  5  12  2 

Marialva . 

40  3  12  1 

Almeida. 

40  1  124 

Lat. 

Long . 

40  2 

u  2 

Guarda. 

40  0 

12  1 

Trance fo. 

40  3 

11  3 

Caftel  Branco. 

39  3 

u  5 

Val.  Verde * 

40  4 

11  4 

Sabugal, 

40  0 

12  2 

Idenba. 

39  3 

12  2 

Cape  de  hlondego. 

39  5 

10  0 

In  the  Province  of  Eftremadnra. 


Lisbon. 

38  3 

9  2 

sdmada. 

38  2 

9  3 

Setuval. 

38  1 

10  0 

Orem. 

39  3 

10  2 

Alemovcr. 

38  5 

9  5 

Eg... 

39  4 

10  2 

Leirht 

39  3 

10  1 

%Tomar. 

39  2 

10  4 

Tunbete. 

39  1 

10  5 

Palmela . 

38  2 

9  5 

Azarzedas . 

39  3 

11  3 

Figucra. 

39  4 

10  5 

Sintra. 

38  4 

9  1 

Cafcalcs * 

.  38  3 

9  1 

Atalaia. 

59  1 

10  3 

In  the  Province  of  Eeira. 


Coimbra. 

39. 

5 

10 

P.  Aveiro. 

40 

2 

10 

Goes • 

39 

5 

n 

Mira. 

40 

1 

10 

Lamego . 

40 

5 

11 

Santarem •  j9  o  to  2 

4  lAlmerbu  39  0  10 

2  Obeder .  39  1  9 

o  Berleng  Iiland.  39  r  pi 

1  Pvock  of  Lisbon.  58  3  91 

3  Cape  dc  Spicbtl,  38  1  9  3 


yj 
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Lat. 

Long. 

Lat. 
38  4 

Long, 

11  1 

In  the  Province  of 

Alentep 

r. 

Aliafikl. 

37  2 

10  3 

E  vora. 

38  0 

11 

1 

St.  Jago  de  Cacetn. 

37  3 

10  0 

Elvas . 

38  2 

11 

5 

Pcrtalegro. 

3P  0 

1 1 

5 

In  the  Kingdom  of  Algarve . 

Villa  Vicofa. 

38  2 

1 1 

4 

Stives* 

36  5 

10  2 

Btjj,  or  Bex/. 

37  3 

10 

5 

Lagos. 

3*  3 

10  0 

Olivenza . 

38  1 

11 

5 

Fare. 

3<5  3 

10  4 

Montalva , 

3?  1 

11 

5 

Favila. 

3d  4 

1 1  0 

Ejlramoz < 

38  2 

11 

2 

Cape  St.  Vincent . 

36  3 

9  4 
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FRANC E  is  bounded  on  the  Eaft  by  Italy ,  from  which  it  is  divided  by 
the  River  Var  and  the  Alpcs  >  by  Savoy ,  Switzerland,  the  Francbe  Comte, 
Germany,  and  the  Low- Countries,  whieh  are  like  wife  to  the  North  of  it,  with 
the  Channel  or  Narrow  Sea  that  divides  it  from  England  j  on  the  Well  by 
the  Ocean,  and  on  the  South  by  the  Pyrenean  Hills  and  the  Mediterranean . 
We  fliall  firft  deferibe  its  Provinces  that  are  waihed  by  the  Ocean,  proceeding 
from  North  to  South.  6 

Picardie  hath  Amiens  for  its  Capital  City  •,  the  other  more  confiderable 
Towns  are  Abbeville ,  PeronCi  Roye,  Corbie ,  St.  guintin,  Calais  and  Boulogne, 
which  two  are  Sea- Ports  i  Soijjons ,  Laen ,  Beauvais,  Montrueil,Vourlans,Crecy 
where  Philip  de  Valois  loft  a  Battel  to  the  E nglijh,  Guife  and  Rhetel.  ’  J * 

Normandy  hath  Rouen  its  Capital  i  its  other  principal  Towns  are  Ettreux 
Bayenx,  Caen,  THcpe,  Conflance ,  Aurancbe,  and  Havre  de  Grace .  5 

Bretagne  whereof  Rennes  is  the  Capital  City,  Nantes ,  Vannes ,  S.Malo , 
Lantriguier ,  Brejli nd  Blavet>  arc  its  other  Towns. 

Poittok  contains  W/rrt  its  chief  Towns,  Lufin,  Maillezais,  Niord ,  Fonte- 
nay ,  ChajieHeraud :  Rocbel  is  in  the  Aulnis. 

Xaintonge  hath  for  its  Capital  Xaintes ,  where  fome  Poman  Antiquities  are 
ftill  to  be  feen  s  its  other  Towns  are  E/jy  and  St.  Angeli. 

Guiennehzth  Boxrdeaux  upon  the  Garonne  for  its  principal  City*,  at  the 
mouth  of  that  River  (lands  the  Tower  of  Cordouan,  a  (lately  building,  and 
ferves  for  a  Sea  Mark  to  Ships.  Under  the  name  of  Guiemte  feveral  Countries 
are  comprehended,  as  the  Agenoif,  where  are  Agea,  Marmaude ,  Chiracs 
the  Condom  is ,  where  are  Condom  and  Nerat.  The  County  V?  Armagnac, 
where  are  Aucb  and  Lcttoure  s  the  County  of  Cominges ,  where  are  Bertrand] 
Cofir ans  and  Lombez  >  the  other  Towns  of  G«ic«»e  are  B^j,  4m/, 
and  Bayonne. 
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The  Baffi  Navarre  lies  at  the  foot  of  the  Pyrenees  b  its  chief  Towns  are 
Palate,  arid  St.  Jobnde  Piedde  Port • 

The  Principality  of  Bern  is  likewife  at  the  foot  of  thefe  Mountains  •,  its 
Capital  is  Pan,  and  the  other  Towns  of  any  note,  are  Oleron  and  Lefcar.  *  ^ 

Bigorre  hath  tarbes  for  its  Capital  >  Bagueres  is  likewife  confideiable  there, 
becaufe  of  its  hot  Baths  from  whence  it  has  its  name.  ; 

The  County  of  Foix  lies  at  the  foot  of  the  fame  Mountains  ■>  befidcs  its 
chief  Town  of  the  fame  name,  it  hath  the  Town  of  Pamier . 

Thu  County  of  Rouflition  taken  from  the  Spaniard  has  the  fame  Situation, 
and  Perpignan  is  its  Capital. 

Languedoc  comes  next,  and  firetchcs  along  the  Mediterranean  which  it  % 

hath  to  the  South,  being  bounded  on  the  North  by  the  Mountains  of  Au¬ 
vergne*  The  Rbofite  divides  it  from  Provence  and  Dauphme  on  the  Eaft,  and 
Guienne  borders  on  it  to  the  Well  *,  its  Capital  City  is  7belouze,  Montpelier  is 
the  next :  the  Bithops  feat  was  at  Maguelonne ,  which  is  now  ruined,  nothing 
remaining  but  two  Churches.  It  hood  in  an  Ifle  in  the  middle  of  a  Pool  or 
Lake,  which  hath  Communication  with  the  Sea.  This  is  that  Town  which 
Ptolemy  calls  Agatha ,  and  which  fome  Geographers  take  for  Agde  b  but  that 
Author  calls  this  laft  Agathopolte ,  near  the  Eraut ,  which  removes  all  doubt : 
betides,  that  he  calls  Agatha  an  Itle  and  City.  Now  there  never  was  any 
City  in  an  Ille  upon  that  Coaft,  except  Maguelonne  alone,  which  changed  its 
name  with  the  Fate  and  Wrack  of  the  Roman  Empire.  It  is  fomewhat  ftrange 
that  the  greatefi  Geographers  (Kould  have  been  ignorant  of  this  which  is  fo 
eafic  to  be  perceived  by  any  that  willconfider  Ptolomy  and  the  Situation  of 
that  Country,  I  make  this  remark  in  favour  of  Montpellier ,  which  is  enlar¬ 
ged  by  the  Ruins  of  Maguelonne  b  enriched  with  its  fpoils,  and  adorned  with 
its  Bifhoprick  which  was  transferred  thither  by  Pope  Paul  the  third,  in  the 
Reign  of  Francte  the  firft,  the  Year  one  thoufand  five  hundred  and  thirty  fix. 

The  other  Towns  of  Languedoc, are  Narbonne,  an  ancient  Roman  Colony,  as 
well  as  Nifmes, which  by  its  ftately  Antiquities  hill  fhews  what  was  heretofore 
the  fpkndor  of  that  place  :  There  is  an  Amphitheatre,  the  moft  entire  of  any 
that  is  to  be  feen  of  fhat  kind  in  the  World,  a  Royal  Palace,  and  fome  other 
magnificent  Reliques  of  the  Roman  Age.  Four  Leagues  from  this  City  is  a 
(lately  Aqueduft,  which  Is  called  the  PontduGuard ,  becaufe  it  is  upon  a  River 
of  that  name.  CarcaJJbt ,  Befiers ,  Agde ,  Viviers  and  Bcaucaire ,  famous  for  the 
Fair  of  Magdalene,  are  the  other  Towns  of  this  Province,  which  is  one  of 
the  pleafanteft  in  France » 

Prmnce  isdivided  from  Languedoc,  that  lies  to  the  Weft  of  it, by  the  Rbofite, 
and  from  the  County  of  Nice,  which  it  hath  to  the  Eaft,  by  the  Var  \  and 
from  Piemont  by  the  Alpcs,  it  hath  the  Mediterranean  to  the  South,  and  Vju~ 
phine  to  the  North:  its  chief  Towns  are  Aix  its  Capital,  Marfeillcs,  Arles , 

.  Ewjul ,  "ihoulon  one  of  the  beft  Sea- Ports  in  France ,  Hicrca  and  fome 
others:  St.  Maximin  preferves  the  Body  of  Mary  Magdalen* 

The  County  of  Vcnaiflen  that  belongs  to  the  Pope  is  {hut  in  within  the  li-  . 

mits  of  this  Province,  its  Towns  are  Avignon,  Carpentm,  CavtsiUon  and 
Vaifen* 
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The  Principality  of  Orange  belonging  to  the  Princes  of  the  Houfeof  A Lf- 
faw,  who  from  thence  have  their  Title,  is  inlocked  within  the  Countyof 
Venaiffim  There  is  no  conliderable  Town  in  it,  but  that  of  Orange,  where 
are  the  Ruins  of  an  Amphitheater,  and  a  Triumphal  Arch  of  Maria* . 

Vaupbine ,  which  is  divided  from  Languedoc  by  the  Rhofnc^nd  from  Piemmt 
by  the  Alpes,  contains  thefe  principal  Towns  following  *  Grenoble  its  Capi¬ 
tal,  and  Ambrmr,  this  upon  the  Durance,  and  that  upon  the  Ifere :  Vienna 
and  Valence  upon  the  Rbojhe,  both  very  ancient.  .  ; 

The  Lyonnais  is  to  the  North  of  Vaupbine ,  and.Ii^x,  one  of  thegreateft 
and  faircii  Cities  of  France ,  is  its  Capital  i  it? situated  on  a  point  where  the 
Same  mingles  its  (fill  and  gentle  waters  with  the  rapid  ftreamsof  the  Rbofnc: 
it  hath  no  other  Towns  ot  gieat  note. 

Err ffe  is  to  the  North  of  the  LyonnoU  ',  its  chief  Towns  are  Bourg  in  Brejfe, 
Montluel,  Pont  de  Vaux,  and  St.  Julian . 

The  Principality  of  Dombes ,  which  belongs  to  Madameifdle  of  Montpcnfier , 
Coutin  German  to  the  King  of  France ,  isinclofed  within  Brejfe  i  the  chief 
Town  of  it  i sTrevetdx. 

The  Durchy  of  Burgundy  lies  Northward  from  the  LyonnoU,  between  which 
and  it,  are  the  Beaujoiois ,  the  chief  Town  whereof  is  Ville  Franche,  and  the 
Marennois ,  that  takes  its  name  from  the  Town  of  Maron  :  the  chief  Towns 
of  Burgundy  are  Vijon  the  Capital,  Autbun  an  ancient  Town,  Chalons  on  the 
Saoue,  Beaune ,  Semur  and  Langres  i  fome  place  Sens  and  Auxcrre  here. 

Champaign  hath  Burgundy  to  the  South ,  and  Picardy  to  the  North;  its 
chid  Towns  are  Rbeins.  ‘Troyes,  Chalons  on  the  Marne,  Bar  on  the  Sein,  Bar 
on  the  Aube,  Nogent,  Cbaumont  in  Bafigny  and  Joinvtlle.  Seeing  Champaign 
jcyns  Picardy ,  and  that  we  began  the  Delcription  of  the  Circuit  of  France  by 
this,  we  will  end  it  here,  that  we  may  view  the  middle  of  the  Kingdom, 
and  deferibe  the  Provinces  that  lie  there*  proceeding  from  North  to  South. 

Brie  lies  to  the  Weft  of  Champaign  i  its  chid  Towns  are  Meaux ,  Province , 
Lagny ,  Bricomte-Robcrt  and  Montereau. 

France,  properly  fo  called,  lies  Weft  from  Brie,  and  hath  Picardy  to  the 
Nprth  j  it  comprehends  the  Prevejiie  and  Vicecowity  of  Paris,  the  Ifle  of 
France,  the  Valois,  the  Heurepois,  and  t heGaftinois  :  Paris  is  the  Metropolis 
of  all  this  Kingdom, the  Refidence  of  the  Kings,  and  one  of  the  faireft  Cities 
in  the  World.  In  the  Ifle  of  France  is  St.  Vents,  the  burying  place  of  the  French 
Kings  i  PoijJi,  St  Germain  ,  and  Montmorency  are  the  other  more  remarkable 
Towns  thereof.  In  the  Valois  are  Crefpi,  Senlts  i  and  Beauvoit ,  with  the  Beau - 
voifu,  is  by  fome  alfo  placed  there*  In  the  Hettrepoii  are  Melun,  Corbetl ,  Mo¬ 
res:  in  the  Gaftinois  are  Moutargis,  Nemours,  EJlampes,  MiSy,CbaJlillon  and 
Fontainbhau,  where  the  French  King  has  a  fhtely  Houfe  in  a  vaft  Forreft. 

The  Be attjfe  hath  for  chief  Towns,  Orleans ,  Chattres,  Vreux ,  ChajUandun, 
Vandofme,  Mean,  Nogent  le  Rf>y  and  Bids.  • 

:  Percbe  hath  lor  principal  Towns,  Nogent  Le  Retrou,  Molofme  and  Mor - 
tagues. 

Anjou  hath  Anglers,  Sawnettr  and  La  Flecbe . 
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Tourain  hath  Tours,  which  gives  it  the  name,  Amboife,  Locbcs ,  Chinan, 
where  Rablavs  was  born,  Loudun  3nd  fome  others. 

Sologne  hath  Remorantin,  Gergeait  and  Stilly. 

Berry,  which  is  almoft  in  the  middle  of  France,  hath  Bourges  its  chief 
Town,  Sancerre,  Tjfoudttn,  Vierzott,  Dun  Lc  Roy  and  Sella. 

The  Nivermis hath  Ncvcrs. 

The  Bourbonnots  hath  Mutdins,  Bourbon  V  Attcy,  an  &  Bourbon  L'  Arch  am- 
band . 

The  Forrcfl  hath  St.  E (Vienne  de  Feuran,  Mont  Brifon ,  Fairs,  and  Rouemte. 

Auvergne  is  divided  into  the  upper  and  lower  •,  in  this  are  the  Towns  of 
Clermont,  Ryonj,  Mont] errand,  and  die  Caftle  of  Montpcnfier:  in  the  upper . 
St.  Flour  and  Aurilhac. 

Lymoifin  hath  Limoges  its  Capital  Town,  Segur  and  Chains,  which  are-in 
the  upper  i  and  ‘lulles ,  Vzerche  and  Drive  in  the  lower,  called  otherways  L a 
Marche. 

Quercy  hath  for  Capital  Cahors,  the  other  conftderable  Towns  are  Mott' 
tauban  and  Moijfac. 

Pcrigordhzih  Pcrigueux,  Sarlat ,  Bergerac  2nd  Miremont. 

Ro«wrg«e  hath  Rhodtz,  Ville  Francbe,  and  Mil  hud. 

The  Angoulmois,  AngcuUJmc „  Chateau -ncuf,  Coignac  and  Jarnac,  where  the 
bloody  Battel  was  fought  in  time  of  (  barles  the  Ninth,  which  bears  that 
name.  And  this  is  a  brief  Defcription  of  all  the  Provinces  of  France. 

We  mull  now  fee  what  Rivets  water  it.  Thofe  that  run  into  the  Ocean 
are  the  Garonne,  the  Chartnte,  the  Loyrc,  the  Sein  and  the  Somme.  Into  the 
Mediterranean  Sea,  the  Aude,  the  Fraud,  and  the  Rbofnc. 

The  Garonne  hath  its  Iburce  in  the  Pyrenean  Hills,  runs  through  Guienne, 
partes  by  Tboulouzeznd  Bourdeaux,  receives  into  it  the  Ariege ,  the  Lot ,  the 
J'arn  and  the  Vordogne,  and  falls  into  the  Ocean  near  to  Bourdeaux. 

The  Cbarcntc  pafl'es  by  Ang<  ulcfme  and  Xaiutcj. 

The  Loyre  hath  its  Head  in  Languedoc,  among  the  Mountains  of  Vivarezi  * 
from  whence  it  enters  into  the  Forrefts,  and  partes  by  Rouemte ,  where  it  be¬ 
gins  to  carry  Boats,  it  runs  through  the  Bourbonots ,  the  Nivernois ,  Beauff’, 
Touraht  and  Anjou ,  partes  by  Nivcrs,  Orleans ,  Blois,  Ambnife,  Tours,  Saumeur , 
and  entring  a  little  into  Brctaign,  and  having  wafhed  Nantes,  it  diiehargcs  if 
felf  into  the  Ocean,  carrying  with  it  the  Ollier,  the  Clcin,  the  Creufe,  the 
Cher ,  the  Vienne,  the  Mayne,  and  many  Rivulets. 

The  Sein  comes  our  ot  Burgundy,  waters  Champaign,  the  Ifle  of  France 
and  Normandy,  it  partes  through  Paris,  and  by  Rouen,  and  being  encreafed 
by  the  Marne,  die  Toune,  the  Oyfe,  and  fome  other  Rivers,  it  is  embraced  by 
file  Ocean  near  Havre  Pc- grace. 

The  Somme  If  rings  out  of  Picardy,  runs  through  ir,  and  foifakes  not  that 
P10vir.cc  till  it  loft  itfclf  in  the  Ocean,  after  it  hath  wafhed  Amiens,  Abbeville , 
and  ftveral  other  Towns  of  that  Country,  from  whence  the  EJcaut,  or  Scbild , 
jprirgs  a1f\ 

Tht  Aude  comes  from  the  Pyrenean  Mountains,  and  runs  by  Care  affiant 
and  Nar bonne. 
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The  Eravd  comes  from  the  Sevenes,  and  paflls  by  Agde ,  the  Orb  by  Bezier/, 

The  Rbojhe  has  its  fource  in  Mount  St.  Gotbard  among  the  Alpes ,  runs 
through  the  Lake  of  Geneva,  pa  Acs  by  Lyons,  Vienne,  Valence ,  under  the  Font 
St.  hfprit ,  by  Avignon,  B eancaire,  Arles  and  receives  into  it  the  Saone,  the 
Jfere,  the  Drottme,  the  Durance ,  th eArdccbc)  the  Garden  >  and  by  its  Branches 
having  made  an  Ifland  which  is  called  Camargue ,  (fcomCajus  Marius, corrup¬ 
ting  Caii  Marii  Agtr,  into  Camargue,)  it  falls  into  the  Mediterranean 

There  are  in  France  fifteen  Archbifhopricks,  and  comprehending  Avignon , 
fixteen,  which  are  Rouen,  Lours,  Bourdeaux,  Aucb,  ‘fboulouze,  Narbonne ,  Ar¬ 
les,  Aix,  /Jmbrun,  Vienne,  Lyons,  Sens,  Rheims,  Baris,  Bourges  and  Avignon, 
and  above  an  hundred  B  (hopricks. 

There  are  ten  arciint  Parliaments  which  are  eftablifhed  at  Paris,  Rouen , 
Rennes,  Bourdeaux,  Fan,  Lboulouze ,  Aix ,  Grenoble,  Dijon  and  Metz,  and  two 
new  ones,  th-.  one  at  *tonruay  for  the  French  Conquers  in  the  Netherlands,  the 
other  at  Bifancon  for  the  Francbe  Comty. 

Its  IfL  •  in  rhe  Ocean  are  Belle- Ifle,1  on  the  Coaft  of  Bretaign,  i  Noirmoujieir 
on  the  Coalt  of  Poitou  »  the  Ifles  of  Ke  and  Oleron  on  the  Coafts  of  Amis  and 
Xzintwge  :  In  the  Mediterranean  are  the  Ifles  of  Uteres,  of  St.  Margaret,  and 
Sr.  Honorat  on  the  Coaft  of  Provence . 

Its  Mountains  befidcs  the  Alpes  and  Pyrenees,  are  thofe  of  Auvergne  and 
Sevenes,  which  the  Ancients  called  Montes  Cebennst,  the  name  not  much  as 
yet  altered. 

There  are  befides,  Mount  Jura,  or  St.  Claude,  which  is  towards  Switzer¬ 
land,  and  Mount  Vo gefe,  or  Families ,  towards  the  Diocefsof  Langres . 

The  Catbolick  Religion  is  the  publick  eftabliftied  Religion  in  France ,  yet 
the  Proreftant  is  permitted  there :  And  thus.  Reader,  you  have  a  ftiort 
draught  of  a  large  and  flourishing  Kingdom,  under  the  Dominion  of  a  great 
and  powerful  Prince. 

Before  wc  proceed  to  Italy,  we  muft  pafs  over  into  Savoy,  which  is  inclo- 
fed  within  France :  This  Dutchy  belonging  to  a  Prince  who  carries  the  Title 
of  it,  hath  to  the  North  the  Lake  of  Geneva  and  Switzerland  ,  to  the  Eaft 
Piement,  and  Daupbine  to  the  South  and  Weft  \  the  chkf  Towns  of  it  are 
Cbambrey  its  Capital  City,  Montmelianand  Foutfigny.  The  County  of  Mori - 
erne,  where  St.  John  ftands,  and  the  Darantaife,  where  Monjiier  is,  which  are 
in  the  Alpes ,  belong  to  the  Duke  of  Savoy,  as  well  as  Piemont,  and  the 
Marqmfat  of  Saluces,  of  which  We  (ball  fpeak  in  the  Defcription  of  Italy. 
Geneva  lying  at  the  end  of  a  great  Lake  that  carries  its  name,  heretofore  be¬ 
longed  to  theDukeof  Savoy,  but  at  prefent  it  owns  no  Superior,  and  is  ere¬ 
cted  into  a  Commonwealth. 
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A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  in  the 
Kingdom  of  France. 


-  In  Picardy . 


Lat. 

Long. 

Calais. 

5i  1 

23  r 

Bolognc. 

50  5 

23  1 

Abbeville • 

50  1 

23  1 

Amiens. 

4  P  5 

23  4 

Sr.  Quhitht. 

50  0 

25  1 

Perone. 

$o  0 

24  4 

0}'k 

4  9  4 

24  3 

In  Normandy. 

Rouen. 

4  9  3 

22'  I 

Diepc. 

50  0 

22  I 

Havre  de  Grace. 

4P  4 

21  I 

Lizatx. 

48  5 

21  4 

Caen. 

4?  2 

20  I 

Vi«y • 

4P  4 

19  I 

Aurancbes. 

48  5 

19  O 

Seez. 

48  5 

20  <; 

llleof  Jerfey. 

4 9  3 

18  1 

Ille  of  Gernfey. 

4  9  4 

J7  4 

In  Poittou. 

Pointers. 

4 6  4 

21  0 

Vivonne. 

4<*  3 

21  0 

Rochel. 

46  1 

i«  1 

Ifle  of  Re. 

4<5  1 

18  4 

Amboife. 

47  2 

22  0 

Guerot. 

4  d  0 

23  0 

In  the  Ifle  de  France . 

Paris. 

48  5 

23  3 

Soyjfens. 

4P  3 

24  3 

Fount  ainbleau. 

4*  3 

23  3 

In  Champaign. 

Sedan.  . 

4P  5 

2<5  I 

Rbimes. 

4P  2 

25  2 

Ffpcrnay. 

*  5?  0 

25  O 

Chalons. 

48  4 

25  5 

Troyes. 

48  2 

25  a 

Bray. 

Lat. 
48  3 

Long ■ 
24  2 

Ay. 

4P  0 

25  2 

In  Bretagn 

St.  Mak. 

e. 

48  <; 

18  c 

T>oL 

48  4 

18  5 

Rennes. 

48  0 

j8  3 

Treguier. 

48  4 

16  4 

Morlaix. 

48  2 

i<5  0 

St.  Pol  de  Mon. 

48  4 

15  4 

Brtji. 

48  0 

15  2 

Pol  David. 

47  4 

15  2 

Blauct. 

47  3 

16  4 

Vennes. 

47  2 

17  i 

Nantes. 

47  1 

18  S 

Machecour . 

46  5 

18  3 

Dieu. 

4  6  4 

18  1 

Ifle  de  Nermontiet. 

47  0 

18  0 

Belle  Ifle. 

47  0 

16  4 

Ifle  deVJfaut. 

48  1 

14  2 

In  Main. 

Mans.  48  o  21  o 

Suze.  47  5  21  o 

In  Anjou. 

Angers.  47  3  ip  5 

Satimcr .  47  1  20  2 

Bangc.  47  4  20  5 

Craon.  47  5  ip  2 

Twr/.  47  2  21  4 

In  Percbe. 

Nogeut  LeRetrou.  48  2  21  5 

In  the  Nivernoh. 

Never s>  46  5  24  x 

In  the  Orhanmis . 

Orleans.  47  4  2?  Q 

Bins.  47  4  * 
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In  Bourgogne. 

Lat. 

Long. 

"Dijon. 

47  1 

26  2 

Auxerre. 

47  2 

24  4 

Autun. 

46  4 

25  2 

Cbalon . 

3 

26  1 

Verdun . 

4 6  4 

26  1 

Mafcon. 

46  0 

2  6  0 

In  Berry. 

Bourges^ 

47  0 

23  1 

In  the  Bourbonnoi*. 

Moulin  s. 

4  6  1 

24  2 

In  the  AngumoU. 

Artgoulcfme.  45  5 

20  5 

In  Saintongc. 

S  Antes. 

45  5 

19  4 

Broiiage. 

45  4 

19  I 

Ifle  de  Oleron.  45  5 

i&  4 

In  the  Lmuotj. 

Lyon. 

45  4 

26  2 

: Rouanne . 

45  5 

25  I 

In  Tcrigort. 

Terigeux. 

45  2 

21  3 

In  Limofw , 

Limoges. 

45  4 

22  I 

Gabors . 

In  Qucrcy. 

44  2 

2:  3 

S:.  Flour. 

In  Auvergne. 

44  4 

24  2 

Mcrctur. 

45  0 

24  i 

Vffbn. 

45  * 

7  4  4 

Clermont. 

45  3 

24  1 

In  Rover znc. 

'Kodtz. 

44.  1 

23  3 

Ell  As. 

41  4 

23  2 

Vabrcs- 

43  4 

23  5 

In  Gafcogny. 


Bourdsaux. 

Lat.  Long. 

44  5  ip  2 

Bourg . 

45  2  1#  4 

Lour  de  Cordovan.  45  3  18 

Cufac. 

45  2  20  0 

Albret. 

44  2  20  2 

Aux. 

43  4  21  0 

Lombes. 

43  2  212 

Djx. 

44  0  ip  2 

Bayonne. 

43  4  18  2 

In  Low  Navar. 

Pau . 

43  2  tp  4 

Lathe. 

43  1  20  3 

St.  Bertram 

•  42  5  21  1 

L  boloufe . 

In  Languedoc . 

43  3  21  5 

Ally. 

43  3  22  3 

Cafires. 

43  2  22  5 

Car  caff, m. 

43  d  22  3 

Narbone. 

42  5  23  4 

Iezicres. 

43  0  24  0 

Montpellier. 

43  1  25  1 

Nifmes. 

43  2  25  3 

Vfes. 

43  3  25  3 

Viviers . 

44  0  2 60 

In  R oufillon. 

"Perpignan. 

42  1  233 

In  Province . 

Friiulj. 

43  0  ?8  2 

Lbolon. 

42  4  27  4 

Marfeillc. 

42  5  26  5 

Aix . 

43  0  26  5 

Arles. 

4?  0  26  0 

Avignon . 

43  3  25  1 

Orange. 

43  4  2  6  1 

Sijkron . 

43  5  27  5 

In  Daujinc. 

Vienne. 

45  1  26  4 

Grenoble . 

44  5  27  2 
St. 
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Lat.  Long.  Lat.  Long. 

St.  Antoln..  44  5  **4  &•?<*«*•  44°  *6  * 

Valence.  44  3  3  fynbrun-  4+3  1 

A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  in  the 
Dukedotri  of  Savoy. 


In  Savoy  Proper. 


Lat. 

Long. 

Chambcry . 

45  i 

27  3 

Montmelian . 

45  ° 

2l  4 

Beufort, 

45  i* 

28  1 

Aix. 

45  2 

27  3 

Rnmilly . 

45  3 

27  3 

Conflens. 

45  i 

28  0 

Miolans. 

45  i 

27  4 

V  Efcbellcj. 

45  o 

27.  2 

In  Bugey. 

St.  Genii  de  Hojle . 

45  i 

27  1 

Tennc • 

45  ^ 

27  2 

In  Mauricnna. 

La  Chambre . 

44  5 

28  0 

St.  Jean  diMaurien . 

44  4 

28  0 

Madam . 

44  4 

28  2 

Lafneburg . 

44  5 

28  4 

Mount  Cenis . 

44  4 

2p  O 

In  the  Xarantaif. 


Lat. 

Long, 

Monflicrf. 

45  1 

28  1 

St.  Jacquufme  4‘> 

28  2 

St.  Maurice. 

45  1 

28  3 

Inth  e  Geneva#. 

Geneva . 

46  0 

27  4 

Annecy. 

45  4 

27  4 

Ally. 

45  3 

27  4 

Xbonne, 

45  3 

28  c 

In  Fattfigny. 

La  Bonne  Ville.  45  4 

27  5 

Clufe. 

45  4 

28  r 

Salancbe. 

45  3 

28  2 

In  Cbablaii. 

28c* 

Xhonon. 

4  6  a 

KipaiHe. 

4  6  0 

2,3  r 

Eihn. 

4<5  0 

2S  2. 

St.  Jingo . 

4  6  0 

28  3 

Aux. 

45  5 

28  2 
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Italy. 


IT’AL  X  hath  on  the  Weft  the  Pdver  Var  and  the  Alpcs  which  divide  if 
from  France ,  and  the  Mediterranean  Sea;,  it  is  divided  Irom  Germany  by 
the  fame  Mountains  on  the  North,  on  part  of  which  tide  alio  is  the  Cult  tf 
Venice  :  it  hath  to  the  Eaft  the  Ionian  Sea,  and  to  the  South  the  Sea  oi  1  tfjea- 
ny.  This  Region  refcmbles  the  Leg  and  Thigh  oi  a  man,  or  fit  you  had 

The  Apeunint  HiHs  ftretch  along  the  whole  length  of  it  ;  and  it  is  divided 
into  icveral  ftates  under  the  Dominion  of  divers  Princes.  1  he  Pope  poodles 

the 
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theEcclcfiaftick  State  ,  in  which  ate  the  Campania  of  Home,  the  Patrimony 
of  St.  Peter  the  Dutchtes  of  Spoleto.  Vrbin  and  Ferrara  the  Mark  of  Ancona 
Romania  and  the  Boulognovi  :  and  in  the  Kingdom  of  Naples  the  Dutchv  ni' 
Bctevct.  The '  King  of  Spain  pofleffes  the  Kingdom  of  Naples,  the  Dutchv 
of  Mn.<„  and  lome  places  on  the  fide  of  Tujhtty,  with  the' Marqnifatof  Pi 
»al  on  the  Frontiers  of  Genoa.  The  Duke  of  Florence  is  Matter  of  the  LT 
left  part  of  S’tjcany.  The  Duke  of  Savoy  holds  Piemont,  the  Marquifft  of 
and  the  County  of  Nice.  The  Duke  of  Parma,  the  Dench  "  of 
Parma  and  Placentia,  and  the  Dutchy  of  Cajtro.  The  Duke  of  Mantua  the 
Dr"‘f J  Mftna  and  Momferrat.  The  Duke  of  Modena,  the  Dutchl’es of 
of  Modma  and  Tu>.  The  Prince  of  Map  the  Principality  that  gives  him 
the  Tide.  The  Prince  of  Mnandolafhc Principality  of  the  fame  name.  The 
Bifliop  °f  Trent  „  Prmcc  of  his  own  Bifitoprick  :  it  contains  four  Repub 
hens,  two  that  are  great,  to  wit,  of  Venice  and  Genoa,  and  two  |eS„f 
Lucca  and  St.  Mam,.  The  Kcpublick  of  Venice  pofflfTes  part  of  mrU  },\1 
reft  belonging  to  the  Hrule  of  Anjlria)  Fricli,  the  Mark  trevifane  D, aid 
the  Padcnan,  the  Fcnncp,  the  Vic, min.  the  Brcfuu.  and  til cBcreamaske  &Lhl 
Repubhck  of  Genoa  pofllffes  that  winch  is  called  Rraiera  di  Genoa ,  Vha^nf 
Lucca  but t  little,  and  that  of  St.  Marin  lefs.  We  are  now  to  take  1  view  of 
ot  all  theft  States  tn  order  ,  Coaftiog  along  by  the  Sea  which  Pnvirn  i  * 
Iwcet  Country,  and  proceeding  from  Weft  to  Eaft.  onsthat 

Having  pa  fled  the  Var,  we  come  into  the  County  of  Nice  wherein  *c  a 
City  of  thefame  name,  and  that  of  Villa  Franca.  *  ’  "  n  lS  a 

Tow“e  j-ame  nam?  *°  "S  °Wn  1  ,hc  o{  with  a 

2jRS&SSEBSx*& 

l  ufeany  is  feparated  from  the  Rhiera  de  Genoa  by  La  Macra ;  it  reaches  rn 
the  Campania  of  Rome  on  the  Eat),  and  has  that  Sea  wT'  l  r,. . 
on  tne South,  and  the  Apennines  on  the  North.  The  Duke  of  FI*  KS  t?6 
ta  .sthe  Title  of  great  bukeof  Lufeany.  is  MafteToffhe  Z  JcCmott 
The  Chief  Towns  m  his  Territories  are  Florence,  the  Capital  Ci  v  P,Y  ■ 
Volterra,  Piffoia,  and  Lcgont,  a  Sea-Port  Town.  The  fmal  S  afe  df  th^Rp 

its 
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its  power  farther  than  ever,  feeing  the  Popes  exercife  their  Authority  in  Ame- 
rica,  where  the  Confuls  and  Emperors  of  Rome  were  never  known  :  There 
are  many  prints  of  its  ancient  fplendor  Kill  extant,  as  the  Pantheon,  which 
goes  by  the  name  of  Santa  Maria  Rotunda ,  the  Pillars  of  Trajan  and  Antonin 
Amphitheaters,  Baths,  Aquedudfs,  and  many  other  flately  remains  of  An¬ 
tiquity,  which  by  their  Ruins  publifh  theRoman  Magnificence  and  Grandeur - 
it  hands  upon  the  Tiber,  at  the  mouth  of  which  River  is  the  Town  of  OlUa. 
The  other  Towns  of  the  Campania  of  Rome ,  are  Tivoli,  formerly  Tybur 
where  are  excellent  Waters,  Avagnia ,  Palejlrine ,  which  is  the  ancient  Prenelh 
Veletri,  heretofore  Velitr&,  where  Augulius  was  born,  Terr  acme,  and  fomc 
others. 


The  Kingdom  of  Naples  is  bounded  on  the  Wefl,  by  the  State  of  the 
.  Church,  and  on  all  other  fides  by  the  Sea  s  to  wit,  the  Sea  of  Tufcany  on  the 
y  South,  that  of  Ionia  on  the  Eaft,  and  the  Gulf  of  Venice  on  the  North  •  it 

I  is i  divided  into  feveral  Provinces  i  on  the  Tufcan  Sea  are,  Terra  di  Lavoro 
of  which  Naples  is  the  Capital  City,  that  hath  a  good  Port,  the  others 
are,  Gapoua,  Puffin,  Cajette,  and  BaU  that  is  ruined:  The  Principality 
wherein  Salerne  is ,  Calabria  that  contains  Cofenca  and  Rcgio.  The  Bafdicate 
and  Principality  of  Tarento ,  lie  on  the  Ionian  Sea  ,  and  on  the  Gulf 
of  Venice,  the  Country  of  Otranto ,  that  has  a  Town  of  thefame  name,  and 
the  Land  of  Bari,  in  which  are  Bari  and  Brindifi  -,  Apulia ,  wherein  is  Man - 
fredonia  i  Abruzzo,  whereof  the  Capital  Town  is  Aquila :  And  in  that  Pro- 
p  v*nce  alfo  ^  the  Dutchy  of  Benevento  that  belongs  to  the  Church. 

|  The  Mark  of  Ancona  lies  likewsfe  on  the  Gulf  of  Venice ,  in  which  is  a 
k:  Town  of  the  fame  name,  and  that  of  our  Lady  of  Loretto ,  that  is  much  fre¬ 
quented  upon  the  account  of  Devotion. 

Next  after  comes  Romania  i  its  Capital  City  is  Ravenna,  and  the  others 
are,  Faenfa  Forli  and  Imola. 

The  Boulognoti  has  Bononia  for  its  Capita],  which  is  one  of  thefairefl  Cities 
of  Italy:  The  Dutchy  of  Ferrara  with  its  Metropolis  of  the  fame  name  is 
Situated  on  the  Po. 

I  The  Dutchy  of  Venice,  wherein  is  comprehended  that  delicate  City  built 
I  upon  Piles  in  the  Sea. 

I  Frioli,  where  ar  eVdena,  and  the  Ruinsof  Aquilea . 

1  $ri*\  which  belongs  partly  to  the  Venetians ,  and  partly  to  the  Archdukes 

|  of  Aufiria,  bounds  Italy  on  that  fide  >>  the  chief  Towns  of  it  are,  Cabod 3  Idria 
|  Tergejie,  Parentia  and  Pola. 

’  The  Marque,  or  Mark  Trevifane ,  hath  Trevifa,  Verona  and  Vicenfa » 

The  Bilhoprick-of  Trent  flretches  along  the  Alpes  i  and  its  chief  City  is 
‘  5*mous  for  the  lafi  Council  held  there  :  the  Bifhoprick  of  Bcllona  is  in  the  lame 
Province  alfo. 


The  Dutchy  of  Milan  hath  the  Alpes  on  the  North,  Piemont  on  the  Well, 
Parma ^on  the  South,  and  the  Venetian  State  on  the  Eaft-,  Milan  its  Capital,  is 
one  of  the  grearefi  Towns  of  Europe ,  and  its  Cable  one  of  the  beft  For- 
trelTec :  in  the  fame  Province  are  alfo  Pavia,  Cremona,  Novarra ,  Lodi ,  Como 
and  Vigevam.  The  Metropolis  of  Piemont,  is  Turin  on  the  Po,  a  lovely  City 

where 
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where  the  Dukes  of  Savoy  keep  their  Court  *  Pigncrol  a  ftrong  place  belong¬ 
ing  to  France,  is  in  the  fame  Province.  Carmagnole  is  the  chief  Town  of  the 
Maiquifatof  Saluca,  as  Cafal  is  in  Mmtfcrrat . 

The  Dutchicsol  Parma,  Placentia,  Modem  and  Regia,  have  their  Capital 
Cities ! ,f  the  fame  namcc. 

The  Dutchy  of  Mantuahzth  like  w  ife  a  City  of  the  fame  name,  built  in  the 
ttiiJdle  of  a  Lake  on  the  River  Mince . 

Tlule  Dutchics  tit3t  we  have  now  named,  lie  in  that  part  of  Italy  which 
the  Romans  called  Gallia  Cifalpina,  bccaufe  the  Gaules  were  piloted  there, 
and  that  as  to  them  it  was  on  this  tide  of  th  eAipesb  it  was  afterwards  called 
Lombardy ,  from  the  I  ombards  that  Conquered  it,  which  name  it  Hill  retains : 
it  is  on  the  South  (hut  up  by  the  Apcnnine  HilR,the  Alpes  on  the  North  and 
Well,  and  by  the  Gulf  of  Venice  and  the  River  Pifaura,  or  Foglia ,  on  the  Eall. 
A  great  part  of  the  Venetian  State  lies  in  that  Region,  as Crema a ftrong 
Town,  Bergamo  with  its  Territory,  and  trejje,  or  Brcfcia,  wirh  its  Depen¬ 
dants. 

The  Dutchy  of  Spoleto ,  and  that  of  St.  Vrlbt ,  which  belong?  to  the  Holy 
See,  have  each  of  them  a  Capital  Town  of  the  fame  name,  and  are  Situated 
upon  the  Apcnnine  Mountains  in  the  Center  of  Italy .  In  the  Hrll  is  the  Town 
of  Aflrfc,  w  here  St.  Francis  was  born  •,  within  the  ftcond  is  encloftd  thelitrle 
Republickof  St.  Marin,  under  the  Protc&ion  of  the  Pope. 

The  chief  Rivers  of  Italy  that  fall  into  the  Mediterranean,  are  the  Far, 
which  runs  through  the  County  of  Nice,  and  divides  it  from  Provence  \  the 
Magra,  which  divides  Liguria,  called  Riviera  di  Genoa,  fiom  'Iufcany,  the 
Arne,  that  pafles  by  Florence  and  Pifj  ,  the  liber,  that  runs  by  Rome,  and 
is  augmented  by  Tcvcrone  and  Cbiara  >  the  Garigli ano,  heretofore  Liras  ,  and 
the  Vnhurnn. 

Into  the  Gulf  of  Venice  fall,  Lofanto,Pcfcara,  and  Tronto,  which  are  in  the 
Kingdom  of  Naples  j  the  Foglia,  that  is  is  in  the  Mark  of  Ancona. 

Rubicon ,  at  prelent,  Pifatcllo,  that  heretofore  divided  Gallia  Cifalpina  from 
the  Well  of  Italy. 

The  Po ,  which  is  the  greatell  River  of  Italy,  andrifes  in  Mount  Vifo,  one 
of  the  Alpes  \  it  palTes  by  furin,  and  through  the  Dutchy  of  Milan,  goes  into 
the  Lands  of  Mantua ,  and  Ferrara,  and  from  thence  into  the  Gulf  of  Venice  i 
having  f  a  allowed  up  in  its  pillage  the  Dori.t ,  the  Tezin,  the  Ada,  the  Oglh, 
the  Mince,  the  tar.er,  and  fcveral  other  Rivers. 

The  Adi^e  palTes  by  Trent  and  Verona . 

The  Brenta  paffes  by  Padua. 

Tagliamento  and  Lizoufi  with  Friuli:  Rizano  Ijh'ia  ’■>  and  Arfa  divides  it 
from  Dalmatia . 

Tlure  arc  conliderable  Lakes  in  Italy  ;  in  Lombardy  is  the  Lake  Major, 
heremfore  called  Vcrbanus,  out  of  which  comes  the  ‘tezin. 

The  Like  of  Como,  anciently  called  Larins,  out  of  which  comes  the  Ada  \ 
tlic  Lake  of  Ifjeo,  whence  comes  the  Oglia  ■,  the  Lake  of  Lugano,  and  ano¬ 
ther  called  de  Garda,  which  produces  the  Mince. 
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In  tufcany  is  the  Lake  Ibrjfwicttt,  at  prcfent  called  the  Lake  of  P(n,„;, . 
the  Lake  Vulfm,  now  ot  Bolfvta,  and  the  Lake  of  Braciano,  heretofore  sku- 
tin  ns. 

In  the  Campania  of  Re, »e,  arc  the  Lake  Fucht,  the  Lake  Fundi,  and  the 
Lake  Albanus ,  now  called  La  go  di  CajieHo  Gandolfo. 

The  chiet  Wands  of  this  Country,  are  Elbe,  Corfica,  Sardinia,  IJcbij ,  Ca- 
prea,  Sicily,  and  lome  others. 

The  Ifle  of  E lie  is  near  the  Shoar  of  Tufcany :  it  hath  a  Town  called  CoP 
mopolii,  and  a  Mountain  of  Loadilone:  it  belongs  partly  to  the  great  Duke 
of  Tnfcany,  and  partly  to  the  King  of  Spain.  b 

Corfica  is  over  again!!  the  Riviera  of  Genoa,  and  belongs  to  that  Republick 
its  chief  Town  is  La  Baftia ,  and  belt  Port  that  of  St.  Boniface. 

Sardinia  \s  divided  from  Corfica  by  an  'V.mof  the  Sea  ,  it  lies  to  the  South 
of  Corfica,  and  belongs  to  the  King  of  Spain:  the  chiet  Town  of  ,'t  i  sCalarU 
and  the  others  are  Orijlagna ,  Safari  and  Algcei. 

Near  to  Naples  is  the  Iile  of  ]fc,da,  with  a  Fort  of  tl  e  fame  name,  and 
Caprea,  famous  for  thcRchdcnce  *  t  ‘Tiberius,  is  like  wife* 

Sicily  is  the  greatelt  Ifland  of  the  Mediterranean,  if  ,  ,1  ftom  j, 

(to  which  tr  is  thought  to  have  beer,  anciently  r-if-L.  I  .  row  B-anch 

of  the  Sea,  called  the  Fare  of  Mijfnu  ;  thcchkl  '  i,  „e  its 

Capital, the  Rcfidcnceof  the  Viceroy,  Mtfvta,  Y>y/  tV.rginti  Syracnfj,  and 
Catanea,  near  to  which  is  the  famous  Mou*v  Ji.iua  that  vomiteth  out  fire, 
ca!led  at  prcfent  Mount  Gibello :  this  Ifl  n-  d  b Jongs  to  the  King  of  Spain. 

TheUlcsof  Lip  are  are  not  iar  from  .his.  Come  of  which  call  out  tire. 

lntheGuifof  Venice ,  and  near  to  Mount  Gargan,  are  thelflcs  of  Diomc- 
des ,  at  prdent  ot  Santta  Maria  del  Trinit  a. 

The  Mountains  of  Italy  mu  the  Alpes  that  limit  it,  and  the  Apennine  Hills 
that  run  through  it.  Not  far  from  Naples  is  Mount  Vefitvius,  which  hath 
often  call  out  Fire,  but  not  at  prefen t,  it  is  now  called  Monte  di  Somm.  and 
produces  excellent  Wine.  In  Apulia  is  Mount  Gargan,  now  di  Santo  Aneclo. 

There  is  no  Religion  but  the  Roman  Catholick  profefled  in  July  ;  and  the 
kail  Towns  of  it  are  Bifhopricks. .  ^ 

A  Table  of  the  Longitudes  and  Latitudes  of  the  Principal  Places  in  the 
Territories  of  Italy. 


Lat .  Long. 

In  the  Kingdom  of  Naples. 

37  5  40  1 


Regio 

Cape  Spartivuito 

St.  S ever  in  a 

Co fen f t 

Policafh'o 

Salerno 

Gallipoli 

Cirenza 


37  4  4°  4 
39  1  41  1 

39  3  40  3 

40  u  39  2 

4°  4  38  5 

40  1  42  I 

40  4  40  1 


Matera 
Taranto 
Otranto 
I  rindifi 
Bari 

Benevent 
Manjrcdonia 
Naples 
Aver  fa 

D 


Lat.  Long • 
4°  4  4r  o 
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Lat. 

Long . 

Lat . 

Long. 

Capua 

41  I 

38  2 

Verona 

45  1 

33  x 

Gaetta 

4!  2 

37  3 

Garda 

45  2 

5 

Boiano 

41  4 

38  2 

Brcfcia 

45  1 

32  2 

Pefcara 

42  4 

38  1 

iffeo 

45  0 

32  0 

Cbietta 

42  3 

38  1 

Bergama 

45  2 

31  4 

Palma  Nova 

4  6  1 

35  1 

2.  In  the  Eflate  of  the  Church. 

Trcvife 

45  5 

34  2 

Rome 

41  4 

36  3 

Feltre 

4  6  1 

34  0 

Ojii  a 

41  3 

36  $ 

Vicenfa 

45  4 

33  5 

Mont  Fiafcone 

42  0 

35  4 

Trtejie 

4<5  0 

3 6  4 

Bracciano 

41  4 

36  0 

Citta  Nova 

45  1 

5*  3 

Civita  Veccbia 

41  3 

35  4 

Pola 

44  5 

37  0 

Orvietta 

42  1 

36  0 

Zara 

44  3 

39  x 

Perugia 

42  4 

3  5  2 

Sebenico 

44  3 

39  5 

Spaletto 

42  4 

36  1 

Spalatta 

44  0 

40  2 

Narni 

42  2 

3(5  2 

Narenza 

44  0 

42  0 

Fermo 

43  0 

37  1 

Ancona 

43  3 

5 

The  Ifles. 

Lorettt 

43  2 

37  0 

Corfu 

38  4 

44  4 

V  rhino 

43  3 

35  3 

Ctfalonia 

3*  s 

46  3 

Fatto 

43  4 

35  5 

Zant 

3  6  2 

4<5  4 

Cagli 

43  x 

35  5 

Ravenna 

44  0 

34  5 

5 

.  In  Piedmont. 

Rimini 

43  5 

35  x 

Turin 

44  * 

2P  4 

Ferrara 

44  4 

33  4 

Sufa 

44  4 

2p  O 

Bolognia 

44  0 

34  0 

Afte 

44  0 

30  2 

Nice 

42  5 

2p  2 

%.  In  the  Dukedom  of  Florence. 

Inurea 

44  4 

2p  5 

Florence 

43  0 

34  2 

Aojia 

45  2 

2p  I 

Fijloya 

43  1 

34  0 

Monaco 

42  5 

2p  4 

S  carpet  a 

43  3 

34  2 

Pigncro l 

44  0 

2p  I 

Lucca 

43  c 

33  3 

Chier 

44  1 

30  0 

Pifa 

42  4 

33  1 

Fojfano 

43  4 

2  p  5 

Legorn 

42  3 

33  2 

Oneglia 

43  0 

30  2 

Siena 

42  4 

34  3 

Pienza 

42  2 

35  0 

In  Montferrat. 

Piombim  Port 

4i  5 

33  4 

Cafal 

44  2 

30  3 

Orbit  cllo 

41  3 

35  0 

Port  Hcrcnle 

41  2 

35  0 

6.  In  the  Dukedom  of  Milan. 

Maffa 

42  i 

34  x 

Milan 

44  5 

30  5 

Pavia 

4+  3 

31  O 

4.  In  the  Eflate  of  Ft  nice. 

Como 

45  i 

31  O 

Venice 

45  2 

34  4 

Novara 

44  5 

30  3 

Adr'ta 

45  0 

34  3 

Lodi 

44  5 

31  4 

Padova 

45  2 

34  x 

Bobbin 

43  5 

31  4 

“Xortona 
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Lat . 

Long. 

Tortona 

44  0 

31  0 

Trapano 

Vgogna 

45  3 

30  0 

Mar f ala 

Palermo 

7.  In  the  Eflate  of  Genua. 

Milazzo 

Cape  de  Mdli 

42  5 

30  1 

Final 

43  2 

30  3 

Genua 

43  3 

31  0 

Strmboli 

Lavagne 

43  2 

31  4 

Feltcur 

Lipari 

8.  In  the  Dutchy  of  Modena. 

Volcano 

Modena 

44  0 

33  4 

Alicur 

Reggio 

44  0 

33  0 

VJiica 

Lat. 

36  5 

36  4 

37  2 

38  0 

Iilcs  of  Lipari. 

38  4 
38  o 
38  2 
38  1 
38  o 
38  o 


Long . 
3  <5  o 

36  o 

37  o 
3P  2 


39  1 

37  5 
3§  5 

38  4 

37  3 

36  4 


p.  In  the  Dutchy  of  Mantua. 
Mantua  44  5  33  1 

Vjiiano  44  5  32  3 

1  o.  In  the  Dutchy  of  Parma. 
Parma  44  o  32  4 

Foronovo  43  5  32  3 

Piacenza  44  1  31  5 

In  the  Kingdom  of  Sicily. 


In  the  Ifland  of  Sardinia. 


Cagliari 
Sarda 
Sajjari 
Algeri 
Orijiagni 
Villa  he  Jglefia 


37  5 
39  2 
39  2 
39  o 

38  2 
37  3 


32  2 

33  x 
3i  4 
3i  4 
3i  3 
3i  5 


In  the  Ifland  of  Corftca. 


Faro 

38  0 

39  5 

Bonifacio 

Mejjina 

37  5 

3  9  5 

Alcria 

Termini 

37  x 

37  3 

Baftie 

Catania 

37  0 

39  2 

Cape  Corf  i 

Augufla 

36  4 

39  2 

Calvi 

Syracufa 

36  2 

39  2 

Ajazzo 

Nota 

35  5 

39  x 

Genarca 

Cape  Paffaro 

35  4 

3P  4 

Agrigcnto  or  Girgenti 

3*  1 

37  4 

Ifleof  Elba 

Mazara 

3*  3 

3  6  a 

Ifle  Gorgona 

40 

41 
4i 
4i 
41 

40 

41 


41  4 

42  2 


32 

32 

32 

32 

32 

30 

31 


33  3 

32  4 
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Chap.  VII. 

The  Low-Countries. 

BEFORE  we  pafs  into  Germany,  we  muft  view  the  Lons-  Countries ,  be- 
caufe  they  lie  between  it  and  France.  They  have  Germany  to  the  Eafi: 
and  North,  the  Ocean  to  the  Weft,  and  France  to  the  South.  They  are  di¬ 
vided  into  feventeen  Provinces,  to  wit,  four  Dutchics,  feven  Counties,  five 
Signiories  01  Lordfliips ,  and  the  Marquifit  of  the  holy  Empire.  The 
Dutchiesare  Brabant ,  the  Capital  of  which  is  Bruffcls,  the  lUiidtnce  of  the 
Governours  of  the  Low-Countries  for  the  King  ot  Spain  i  its  other  Towns 
are  Louvain ,  Antwerp ,  Beifleduc ,  and  many  others. 

The  Dutchy  of  Limbourg. ,  which  hath  a  Capital  of  the  fame  name. 

The  Dutchy  of  Luxembourg  which  hath  its  principal  Town  of  the  fame 
name  alfo  :  its  other  confiderable  Towns  are  Arlon,  T bhnville,  Vanvilliers 
and  Montmcdy. 

The  Dutchy  of  Gttcldres  that  hath  a  Town  like  wife  of  the  fame  name,  and 
Nimrgucn  a  place  of  importance. 

The  County  of  Flanders  hath  Ghent  for  its  Capital  the  other  confiderable 
Towns  are  Bruges ,  Ipre,  Courtray,  and  (upon  the  Sea;  Slnje,  Newport,  Ojlcnd , 
Dunkirk^  and  Graveline  >  which  two  lift  belong  to  (he  Crown  of  France. 

The  County  of  Arto'u  hath  Arras  for  Capital,  belonging  like  wife  to  France , 
the  other  Towns  arc  Beaupaume,  Betbune,  and  St.  Outer,  taken  in  the  late 
Wars  by  the  French.  ‘r 

The  County  of  Hnnault  has  Mens  for  Capital,  Valenciennes ,  F.ouchaiu , 
Marie  mb,  urg  and  Landrecy . 

The  County  of  Namur  hath  its  Capital  of  the  fame  name,  Bmvines  and 
Cbarhmont. 

The  County  of  Z ntpbcn  hath  its  chief  Town  of  the  fame  namcaifo  :  it  is 
comprehended  under  t  c  Dutchy  ot  Gueldres. 

The  County  of  RV.tnd  hath  very  fair  Cities,  as  Amflerd //w  its  chief,  Har- 
Urn ,  Leyden ,  Hort,  Kotcrdam ,  and  ftveral  others.  The  thgu-  h  but  a  Town, 
yet  there  the  Aftlmblj  of  the  States,  and  Court  of  the  Piir.c.  of  Oran  pc  are 
kept.  h 

The  County  of  Zealand  is  compos'd  of  fcvcral  Tiles,  made  by  the  hitches 
of  the  Fjhut,  or  Scbtld  \  the  chi  J  iwhe  file  of  IValkcnn  ,  in  which  art  the 
Towns  of  \.iddlcbu''g  Flnff/mg. 

To  Moqulat  ot  tlu  Holy  Em.  pi  re  is  no  more  but  the  City  and  Tc>  !.ury 
of  Antwerp,  compreh(t'di.ii  ’in,. in  Hr  b’  t. 

The  Signioryor  I’mvit  o.  of  :aline>  coupons  hkewife  only  chc  Town  of 
the  f mie  name,  will  it*.  Tcvnu  n  ii--u '•  •  d  wif  Brabant. 

The  Shimmy  or  Pio-duce  o.  Vtrccbt  h  m  a  large  and  beautiful  Town  of 
the  fame  name,  and  bjides  libenen,  A  men  fort,  bLntfott  and  lVi\  at  Dnerjtcde. 

The 
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The  Signiory  or  Province  of  Over  Iflelis  fo  called,  becaufe  in  refpeft  of 
the  other  Provinces  ot  the  Low- Countries  ,  if  is  on  the  other  fide  of  the  /{/TV, 
which  is  a  branch  of  the  Rhine,  and  is  by  the  Latins  called  tranfiflhlana :  its 
Towns  are  Deventer,  Swoll ,  Catnpcn ,  Stecnwicfc,  Cowerdcn ,  and  OldenzeeL 

The  Signiory  or  Province  ot  IF’ijl-Friefland  hath  thefe  remarkable  Towns, 
Lewarden,  Voctyti n,  Franker,  Stavcre n,  and  Harlingen. 

Ths  Signiory  or  Province  of  Groningen ,  hath  the  Town  which  gives  it  its 
name,  and  another  fmallTown  called  Dam. 

The  Low- Countries  are  watered  with  pica  (ant  Rivers,  which  are  the  Schdd , 
the  Mcttfe ,  and  the  Rhine-,  the  Schdd  hath  its  Source  in  Ficardy ,  paft'es  by  Va¬ 
lenciennes,  'fotmtay ,  Ghent  and  Antwerp-,  and  having  embraced  the  Ill  s  of 
Zealand,  and  received  the  fupplies  of  the  Lys,  the  Liette,  the  Vender ,  the  Rh- 
pel,  and  fome  other  Rivers,  it  fall  into  the  Ocean. 

The  Meufe  comet h  from  the  Mount  of  Vauge  in  the  Diocefsof  Langrei , 
paffes  by  Cbarlcmont,  Bottvines, Namur,  Maejhicht,  Grave,  and  joyning  with  the 
W aha l,  one  of  the  Branches  ot  the  Rhine,  it  receives  the  Sambre  and  fome 
other  Rivers. 

Wc  (hall  fpeak  of  the  Rhine  when  we  treat  of  Germany . 

The  nineteen  Provinces,  or  Low-Countries,  falling  to  the  Crown  of  Spain 
by  Mary,  Hcirefs  of  the  Houle  of  Burgundy,  fome  of  them  Revolted,  and 
eic&ed  themfelves  into  a  Commonwealth ,  by  the  came  of  the  States  of  the 
Uiiircd  Provinces,  commonly  called  the  States  of  Holland:  they  arc  compo- 
lcdof  Huhnd,  Zealand,  Vtrecbt,  Ovcr-JJfel ,  V/efl  Fric fluid,  Gr  win  gat,  Gucl- 
dres,  and  Zutphen •  The  Affembly  of  the  States  General  is  held  at  the  Haguey 
and  lince  their  fettlement,  the  Princes  of  Orange  have  been  the  Generals  of 
their  Armies.  Calvins  Reformation  is  the  Religion  publicity  etlablillicd  > 
but  the  Catkolic\,  Lutheran ,  Anabaptijl ,  Sccieian,  and  many  other  Religions 
are  tolerated  there. 

The  French  in  the  late  Wars  Conquered  many  cor.fidenblc  places  of  the 
Spanifl)  Netherlands,  fome  of  which  have  been  made  over  to  that  Crown,  by 
the  Spaniard,  in  the  laft  Treaty  of  Peace  concluded  at  Nhncguen  i  fo  that  the 
Spanijh  Intereft  in  thefe  I'rovincesis  at  prefent  much  impaired  and  weakened. 

Before  we  proceed  further,  it  is  to  be  ubferved,  that  the  Cambrcfu  and  Bi- 
fhopriek  of  Liege  are  in  doled  within  the  Low  Countries . 

The  Cambrcfis  lies  between  Artoit  and  Hainault ,  and  hath  Ficardy-to  the 
South  :  the  City  of  C inbray  that  gives  it  the  name  is  a  fpacious  and  fair 
Town,  belonging  now  to  the  French  King. 

The  Bifliopiick  <  f  Lcigc  hath  to  the  North  and  Weft  Brabant ,  Luxemburg 
on  the  South,  and  Lhnkcurg  on  the  Edl.  The  City  of  Lcige  is  very  fair  and 
-fpacious,  lying  on  the  Sicv.Ji  i  the  B. (hop  of  if  is  Soveraign  Prince  of  ail  his 
Dioccfs,  which  com  pit  bends  the  Dutchy  of  Bouillon ■>  the  Towns  of 
'longresy  with  the  Buncugh  ot  Spa  famous  for  its  Medicinal  Waters*. 
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ATabkof  the  Longitudes  and  Latitudes  of  the  principal  places 
in  the  Netherlands • 


In  the  French  Concjucfis  in  i/frtoh. 


Arras 
Lens 
Betbune 
St.  Pol 
Bapaumes 
Pm 
Renti 
He f din 
Tenant 
Lillers 
St.  Omtrs 
Ay  re 

St.  Venant 


Graveling 

Bourbourg 

Msrdykg 

Zk*nkjrj{ 

Winoxberg 

Mont-Cajjel 

Armenticrs 

Fumes 

Jpre 

Poperingm 

Belle 

Warneton 

Conimej 

Warwick 

Menin 

Lille 

Le  Faffet 
Orchics 
Tour  nay 
Vovay 
St,  Arnand 


Flanders* 

5i  i 

51  o 

51  I 
51  l 

51  o 

50  5 

50  4 

51  1 
51  o 
51  o 
50  5 

50  5 

50  j 

50  5 

50  5 
5  -0  4 
5°  3 
5°  3 
5°  4 
50  2 
50  $ 


In  Hantmlt, 


50  I  25  0 


Valenciennes  50  2  24  j 

Boucb.iin  ,  50  1  24  3 

Bavay  50  2  25  j 

Maubcuge  50  2  25  2 

C  by  may  50  o  25  4 

Avefucs  50  1  25  2 

gnejuoy  50  2  25  o 

Landrecy  50  1  25  0 

PbilipviUe  50  2  275 

Maricmbeurg  50  1  25  y 

In  the  County  of  Namur. 
Charlemont  50  1  26  1 

Bullion  50  o  2d  3 

Cambrey  50  1  24  3 

Cbajleau  Cambrefis  500  74  5 

Crevcccur  50  o.  24  3 

In  the  Dukedom  of  Luxembourg. 
Tbionville  4P  3  27  4 

Montmedy  4P  3  2<5  5 

MarviUe  4?  3  27  0 

In  the  Spanifh  Flanders, 
Newport  '  51  2  24  o 

Vixmude  51  1  24  o 

51  2  24  r 

512  24  2 

Courtray  50  5  24  3 

Gaunt  51  1  25  o 

Damn  51  2  24  2 

Blau\emburg  51  3  24  2 

Dendermond  51  1  25 

Rupelmond  51  2  25 

Aloji  51  o  2$ 

Ottdtnard  51  o  25 

In  Brabant. 

Brttffels  JO  5  25  4 

Vilvorden  51  o  25  5 

Maiines,  01  Mechlin  51  1  25  5 


5l  o  25 


50  5  25  4 

51  0  25  5 
5*  1  25  5 

Antwerp 
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Antwerp 

Lovain 

Nivebe 

Gemblourt 

Judoign 

Tillemotit 

Lewe 

Veiji 

Arfcott 

Hcrentals 

Lire 
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51  O  2d  O 
50  4  25  4 
50  4  2d  u 
50  4  2d  2 

50  5  2d  2 

51  0  2d  3 


51  2  26  o 
In  Hannault. 


HjV 
Fngbien 
Brain  le  Comte 
Mans 

St.  Guijlain 
Bincb 
Atb 
Ligue 


50  5  25  4 
5°  5  25  2 


Namour 

Bovines 

Charkroy 


In  Namour. 


5©  3  2d  2 
30  2  26  1 

50  3  25  5 


In  the  Dutchy  of  Limburg. 
Limburg  50  4  27  3 

Majirickt  51  o  27  1 

In  the  Dutchy  of  Luxembourg. 
Luxembourg  4P  4  27  4 

Arlan  4P  5  27  2 

Newchaul  4P  5  2d  5 

Marche  50  2  26  s 

La  Roche  50  2  27  1 

Bajtoygne  50  o  27  2 

In  the  Country  of  Lcigc. 

Leige  50  4  27  o 

*iuy  50  4  2d  4 

Tbinant  50  2  2d  2 

St.  Hubert  50  1  2d  5 

Sufrtiyev  50  5  2d  3 


Lat>  Long, 
*°.H/res  5©  5  2d  5 

K f'J,  5°  5  27  * 

510  26  j 

Mfiyck  51  1  27  , 

In  the  Efiates  of  the  United  Provin- 
ces  in  Flanders . 

*  3  24  4 

H«//Ie  51  2  25  2 

Oiir  “f  Gaunt  51  2  250 

cf’  51  3  25  3 

5/"cc  512  24  4 

In  Brabant. 

Bergen  op  Zoam  51  3  25  3 

ErwJ  5,4  ° 

Boss  le  due  51  4  2d  3 

Ravejlein  5I  5  z6  % 

Grave  51  5  27  o 


Middlebourg 
Fluffing 
Helveet  fluce 
Brewers  haven 
Bribe 
Telcn 
Somcrdikg) 
Goree 


Amjhrdam 

Harlem 

Leyden 

Hague 

Delft 

Rotterdam 

Vert 

Gouda 

Gorcum 

Hcufden 

Gertrudenburg 

Muyden 

Nardm 


In  Zeeland. 


5r  31 

24  5 

5 1  3 

24  5 

5r  5 

25  2 

5i  4 

25  0 

52  0 

25  1 

5*  4 

2  s  2 

51  5 

25  2 

51  5 

25  1 

Holland. 

5*  3 

2d  O 

52  3 

25  4 

52  T 

25  4 

52  I 

2  5  2 

52  of 

25  2 

52  O 

2  5  4 

5i  5 

2  5  5 

52  1 

25  5 

5*  5 

2d  I 

5*  5 

2d  2 

5i  4 

2d  O 

52  2 

2d  I 

52  3 

it  3 
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In  Nsrlb  Holland. 


Lat . 

Long . 

Alhynaer 

52  5 

25  5 

Medenblicl { 

52  5 

26  2 

EukJjtifen. 

52  5 

26  3 

Horn 

52  5 

26  1 

Edam ’ 

52  4 

26  1 

Moniktdjm 

52  li 

2d  I 

In  Frit (land. 

Lcrvarden 

53  2 

27  O 

Dockxtn 

53  3 

27  I 

Staveren 

53  1 

26  4 

Harlingen 

53  2 

2(5  4 

Franifer 

53  2 

2d  5 

Boljvart 

53  H 

2d  5 

In  the  Lordfliip  of  Croningen . 
Groningen  53  2  27  5 

Damn  53  3  2g  0 

Telfztil  53  3  28  1 


In  the  Lordfliip  of  Vtrecbt. 
Vtrtcht  52  1  26  2 

Amen  fort  52  2  2d  4 


In  the  Pffo vince  of  Over-lflel • 
Deventer  52  3  27 

52  4i-  27 

Campen  52  4  27 

Cower  dev  53  o  28 


3 

2 

1 

o 


Oldenzeel 

Stecnwic’n 

Meppd 


Lai,  Long. 

52  3  28  2 

53  o  27  2 

52  5  27  3 


In  the  Dufchy  o(Giteldrej. 


HarderrvicJ^ 

Hattem 

Arnbeim 

Sceqksconfe 

Bommel 

riel 

Nimegue* 

Grave 

Gueldres 

Venlo 

Genep 


52  3  26  5 

52  4  27  1 
52  07  27  o 
5  *  5a  27  2 
5i  5,  25  3 

51  5i  26  4 

52  o  27  o 

51  5  27  o 
5'  3  27  4 

5«  2  27  3 

5i  5  27  1 


‘nine  tarldomol  Za<»Af». 

522  273 

Vonhurg  52  ,  5 

GroU  l2 

Brefort  c2  0 

.  Ifelboarg 


5 


27  3 

28  o 
28  o 
27  5 
27  5 


TherI/ClfldnJsaai°yninS- 

The  53  >i 

Amdand  "  3/ 

53  4 


26  o 
26  I 

26  3 

27  o 


Chap.  VIII, 

Germany . 

J-'Ermany  has  on  the  Eaft  fide  Pn#r,  P«W,  and  HW.-rv  i  the 
V  JT  Sea,  Vc:im,irk,  and  Ocean  on  the  North ,  on  the  Well  thei^tS 
and  Fm««,  and  tire  Alps,  which  divide  it  from  It  Ay,  on  the  South.  On  the 

fnd  7  ■' hne0t,  St‘c"  'S  'hc  C,pital  City,  and  GrhfuaU 

tsZfTf  t,¥00tniti :  Th«  D««*»  of  M^thurg,  whereof  the  chief  City 
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f,»?S»nn  aK  th£  Du£d,y  of 

SSSsa- 

II§ 

GMra,  Stntz,  Afpmztl,  Solctme,  VndcmM  and  Vri ,  tnis  lait  |,ft|,  £’ 
Towns  but  is  its  chid'  Borough  i  all  the  other  G  n  on  L  eth  r 

The  Grifant  are  united  with  the  Sn-ifl?/,  and  C««  is  their  Caoital  Citv  • 

the  eh  ' alC  S“  fizJ,'Lhich  comptehends  the  Dutchy  of  muembcf 
Aed»er Towns wherec^ are Tafe^and Smg„d-.  in  Jh,  p,0pc”l„  fo 
called,  are  dmbourg,  Vlme  and  Nordlingeu.  r  r  j  o 

The  Dutchy  of  Bavaria,  whereof  the  Capital  \s  Munich  -,  the  other  Citip- 

-  «-£ 

forks  Capkal  ^thcfc Provincet*  a^wdfas^tht  County  of7  W* 
belortg  to  the  Arch-Dukes  of  and  he  So^htrd °oT  tlaf /rdn 

»ItS?a?ChyS0Ulh'0N0,th’  bej°nd^-.  >*  with  01- 

Th'^M  that  hath  T/rj/jfaria,  commonly  called  Enflju,  for  its  Metropolis. 

inl  ^  rf:  °  E,Md,nbA0"?&'  dh’idc,d  imo  two  Marches,  the  ancient, 
in  which  \s  Brandenbourg,  and  the  new,  wherein  is  Francfort  upon  the  Oder 

Bcr!?».  aI«thcilCaP,[a’s>  but  the  Rdidtnce  of  their  Prince  is  commonly  a  j- 

Saxony  is  in  the  heart  of  Germany,  divided  into  the  Upper,  where  is  Wit- 
temberg,  and  the  Lower,  wherein  is  Hdh  n  5  cre  !S  yy  t 

1  The 
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The  Dutchies  of  Bmifivid^znd  Lwicnbourg ,  are  comprehended  in  the  lower 
Saxony,  with  the  Cities  of  the  fame  name. 

The  Marquifat  of  Mifnia  ,  wherein  Dnfden  and  Leipfic\  are  i  and  the 
County  of  Mansfield,  with  its  Capital  of  the  fame  name,  are  in  lower  Sax~ 
ony  alio. 

Turingc ,  a  Lantgraviat,  hath  for  Capital  Erfurt,  which  is  the  greateft 
City  in  Germany ,  and  another  Town  called  Jena. 

The  Lantgraviat  of  Hefjc ,  hath  Caffd  and  Marpttrg. 

The  Dutchy  of  Franconia  hath  for  Metropolis  IVirtzbnurg  v  its  other  chief 
Towns  are  Bamberg ,  and  Francfort  on  the  Main,  where  the  Emperor  is 
chofen. 

The  Kingdom  of  Bohemia  is  almoft  in  the  middle  of  Germany,  and  its  Ca¬ 
pital  City  is  Prague. 

The  chief  Rivers  of  Germany  are  the  Rhine,  the  Ems,  the  JVtfer,  and  the 
Elbe,  which  discharge  thcmlelvcs  in  the  Ocean  i  the  Oder  in  the  Baltick,  and 
the  Danube  in  the  Euxine Seas. 

The  Rhine  cometh  from  the  Alpes,  and  hath  its  Source  in  the  Mount  Saint 
Gotard ,  from  whence  the  Rb.fhe  and  Tefm  fpring  alfos  it  runs  through  Swit¬ 
zerland  and  the  Lake  of  Canjiattce ,  paffeth  by  Scbajfoujhi  and  Fajlc,  continues 
its  couvfe  through  Alfacc,  by  Brifac,  Strasbourg,  Spire  and  Wormes :  through 
the  palatinate,  by  M jyettee  and  Cologne  >  and  having  lent  outfcveral  Branches, 
and  received  the  Mojdle  that  paffeth  by  Treves,  the  Nectar,  that  paffeth  by 
Heidelberg,  and  the  Main  that  joyns  it  at  Maycncc :  one  of  its  Branches 
called  the  Mahal  mingling  with  the  Mcufe ,  at  length  in  Holland  it  Iofeth  it 
Llf  in  the  Sea. 

The  Ems  runs  through  Fricfeland ,  and  paffeth  by  the  Town  of  Emdem : 
the  Wtfcr  watereth  jycjfphalia,  and  paffes  near  to  Brcme. 

The  Elbe  hath  its  Fountains  in  Bohemia,  aud  runs  through  both  Saxonies 
and  the  Dutchy  ol  Hdftein,  and  having  wafhed  Hambmrg,  and  received  the 
Molds  that  runs  by  Prague  ;  the  Sal ,  the  Spree,  and  fome  other  Rivers  it 
Cl  let  h  into  the  Ocean. 

The  Oder  pafles  by  Francfort  and  Stctiu,  and  empties  it  fclf  into  the  Baltick 
Sc.?.  ^ 

The  Danube  rifeth  in  the  Dirchy  of  JFitcmbcrg,  paffeth  through  Suabia , 
Bavaria,  Aujirta ,  Hungary,  Seriia.  Bulgaria,  and  by  feveral  mouths  it  dif- 
charges  it  fell  into  the  Blacl i  Sea  i  after  that  it  hath  watered  VI me  Ratisbonne, 
Vienna,  and  received  in  a  great  many  other  Rivers,  the  chief  whereof  are 
rite  Jun ,  the  Drave,  the  Sj^eand  the  Ubifijue. 

There  are  but  fix  Archbilhops  in  Germany,  to  wit,  the  three  Eletfors  of 
Maycncc,  Cologne  and  Treves  i  the  Archbilhops  of  Magdebourg,  Brcme  and 
S ilt zbmrg  there  are  in  Germany ,  free  and  Imperial  Cities,  "and  the  Hans 
Towns  for  Commerce:  the  States  of  the  Empire,  which  are  called  Diets, 
meet  a  Lully  at  Ratisbonne.  The  Emperor  is  head  of  the  Empire,  he  is  cho- 
at  Francfort, and  has  his  ufnal  Rdideuce  at  Vienna:  he  is  Catholick,  but  feve¬ 
ral  Princes  of  the  Empire  are  Culvimlb,  and  others  Lutherans. 
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There  were  in  former  times  but  feven  Elctffors,  three  Ecckfutlkk,  who 
are  the  Archbilhops  ol  Mayence,  Cologn,  and  Treves  i  the  Duke  of  Saxony,  the 
Marquefs  of  Frandebourg,  the  Count  Palatine,  and  the  King  of  Bohemia: 
but  rhe  Jundureof  times  hath  occafioned  the  addition  of  an  eighth,  who  is 
the  Duke  ol  Bavaria. 


A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  Cities  and 
Towns  of  Germany . 


Vienna 

Lat. 

In  Attfiria. 

482 

Long. 

39  2 

Lintz 

48  2 

3 6  3 

Ens 

48  1 

3 6  4 

Lnfenjicin 

48  0 

37  1 

Infprucl ^ 

In  Tyrol. 

47  0 

33  4 

Landed ^ 

4<5  3 

3 2  4 

St.  Veit 

In  Carinthia. 

47  0 

37  0 

Grata 

In  Styria . 

47  1 

39  0 

Pcttaw 

46  4 

39  2 

Sckprv 

47  3 

37  5 

Laabach 

In  Carniola. 

4  6  2 

37  2 

Prague 

In  Bohemia. 

50  0 

3d  4 

Konigin-gratz  50  o 

38 1 

Rlatarv 

49  3 

3  6  0 

Satz 

50  1 

35  3 

Olmutz 

In  Moravia. 

4P  4 

39  2 

Brinn 

49  1 

33  5 

Tefchtn 

In  Silcfta. 

49  4 

41  0 

Oppelen 

50  2 

40  3 

Bn  flaw) 

51  0 

39  2 

Lat. 

Long. 

Namflaw 

51  c 

40  2 

Glogarv 

5 1  4 

38  2 

In  Erandenbourg. 

Frankfort  a.  Oder 

52  2 

37  0 

Landjberg 

52  5 

3S  3 

Kuflrin 

52  3 

37  3 

Berlin 

52  4 

3  6  0 

Stcindel 

52  5 

34  1 

Havdburg 

52  5 

34  4 

In  Mecklenburg. 

Lttbeck 

54  * 

32  3 

Wifmar 

54  1 

33  5 

Rollocl{ 

54  1 

34  5 

Gufirow 

54  0 

34  5 

In  Pomerania . 

Bergen  in  J .  Rugen 

54  2 

36  3 

Stralfuni 

54  1 

3d  0 

Stctin 

53  2 

37  2 

Dam 

53  3 

37  2 

Stargard 

53  1 

38  0 

Colberg 

53  5 

38  5 

In  Bavaria . 

Munic^ 

48  0 

33  4 

Saltzburg 

47  5 

35  2 

Paffaw 

48  3 

35  5 

Ratisbon 

48  5 

34  2 

Landjbutt 

48  2 

34  2 

Ingoljlat 

48  4 

33  2 

Amberg 

4  9  2 

34  1 

Vim 

48  3 

32  r 

Norlingctt 

48  5 

32  3 

E  2 
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Ausburg 

Eflingen 

Friburg 

Frifac 

Hall 

Hailbrun 


In  Suabia, 


47  5  2P  2 

48  O  2p  I 

45>  1  31  4 

4P  o  31  o 


Cuiicmbacl \ 


Marpurg 

Fridburg 

Caffel 


50  o  33  5 


5°  4  3.0  2 

50  1  30  5 

51  1  31  1 


In  Cologtn 

Gologn.  50  4  28  2 

50  3  28  4 


Cl  eves 

Juliets 

Dttjfcldorp 


In  Clever . 


5°  4  27  5 
51  o  28  1 


Paderborn 
Oft]  a  burg 
Fmbdcn 
Norden 


In  Alfatia. 

Hague  nan  48  4  29  2 

Strasbourg  48  3  29  1 

In  the  Palatinate . 

Heydclburg  49  2  30  3 

tfVwe/  49  3  30  2 

4P  O  2p  5 

Phillips  burg  49  5  30  o 

Iw«i  4P  4  28  o 

4p  4  30  2 

In  Franoonia. 

Francfort  49  5  31  0 

Hcnneburg  50  3  32  o 

Scbmnfcrt  50  o  32  o 

JBamburg  49  5  370 

Nurenburg  49  3  33  2 
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L(?Wg. 

51  4  3° 

52  2  2p 

53  2  28 
53  4  28 


In  Wejlphalia. 

52  o  29. 


Ereme 

Ferden 

Hamburg 

Stade 


Lunebnrg 


Eruufmck «, 
Gp/lar 
Hildifheim 
Nyenburg 


Drefdcn 
Leipfick 
Witt  inburg 
Minden 
Bret  ten 


53  2  30  2 

53  1  31  2 

55  4  31  4 

54  0  310 

In  Lunenburg . 

53  2  32  2 

In  Bruufmckf 


52  4  32  4 

51  5  32  3 

52  1  31  5 

S2  4  310 

In  ffaringia. 

50  5  33  2 


In  Saxony. 


SIG  35  5 
5*  1  34  4 


5*  3  35 


In  Lttfatia. 


51  1  36  4 

51  4  3*  2 
51  3  37  5 


In  the  Cantons  of  Svpjjjerlancl . 

J.  In  the  Canton  of  Zurich 


Zuricf 

Kibitrg 

Anddfrngcii 


47  1  3°  2 
47  1  3°  4 

47  2  3°  3 

2.  In 


ej  -f.  .f. 
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2.  In  the  Canton  of  Bfr«. 


Bern 
! fhtm 
Aarburg 


iof  Bfr«.  8.  Canton  of  G/arif. 

Long. 

Lat.  Long .  Glarhs  4  JO  5 

46  5  29  o 

46  3  29  2  p.  Canton  of  Bajlc . 

46  5  28  5  Bajle  47  3  2P  2 


3.  Canton  of  Lucent*  10,  Canton  of  Friburg* 

Lucern  46  4  30  o  Friburg  4^  3  4 

Montenach  4^  3  2  8  3 

4.  Canton  of  'LVi.  Grttieres  46  2  28  4 

Altorf.  46  3  30  3 

11.  Canton  of  Soleurre . 

5.  Canton  of  Schmitz.  Soleurre  47  1  29  o 

Schmitz  46  4  30  2 

12.  Canton  of  Schaffhujcn. 

6.  Canton  of  Vnderrvald •  S  chaff bufin  47  3  3°  3 

Stantz  -  46  3  31  o  47  3  3°  4 

7.  Canton  of  13*  Canton  of  Appenzel. 

Zug .  4 <5  5  30  1  Appenzel  4  6  4  31  2 


Chap.  IX. 

The  Dutchies  of  Cleves,  Juliers,  Lorrain,  and'- 
County  of  Burgundy. 


TH  E  Dutchics  of  Clever  and  Julitrs  are  Situated  between  the  Rhine  and 
the  Mcufc,  and  might  be  reckoned  amongft  the  Provinces  of  Germany  \ 
that  of  Cl  eve  j  has  a  Metropolis  of  the  fame  name,  and  o.‘h?r  conliderable 
places,  as  Saitten ,  Calcar ,  Grefhttfen  on  this  fide  the  Rhine ,  and  Duisbourg  and 
Fmbriicb  on  the  other  fide. 

The  Dutch y  of  ftliers  has  its  name  from  the  chief  City  thereof  i  it  hath 
alfo  nerge  and  Vttertu  Aix  la  Cbapd'e  is  in  this  Dutchy,  and  there  Cbarlc- 
m dign  kepi  his  ufual  kifider.ee  s  it  was  the  feat  of  his  Empire,  and  the  place 
of  his  Burial  ;  He  Beautified  it  with  many  itately  Buildings,  with  a  Church 
Dedicated  to  the  Holy  Virgin,  that  (till  remains,  and  a  Palace,  which  in  the 
time  of  Charles  the  Bald,  in  the  Year  eight  hundred  and  eighty  one ,  was  by 
the  Fury  of  the  Normans  reduced  to  Allies.  It  hath  Mineral  Waters  about 
it,  proper  for  the  Cure  of  fevcral  Maladies,  from  whence  it  took  its  Latin 
name,  Aqnisgranmn ,  the  Germans  call  it  Acbcn^  and  a  third  of  it  belongs  to 
the.  Duke  of  Juliets* 
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38  _  of 

The  Dutchy  of  Lorrain  maybe  reckoned  among  the  Provinces  of  France, 
being  now  in  the  poiTeflion  ot  that  Ring  •,  its  Capital  City  is  Nancy,  the  other 
Towns  thereof  are  Marjal,  Saint  Nicholas ,  Pont  a  Moufon  and  fome  others : 
Mets ,  Toul  and  Verdun  are  likevvife  in  Lorrain ,  and  belong  to  the  French 
Ring. 

The  County  of  Fur  gundy,  called  the  Franche- County,  lies  to  the  Eafl  of 
a  Dutchy  of  the  fame  name  belonging  to  France,  but  the  County  belonged 
formerly  to  the  Ring  of  Spain,  though  lately  Conquered  by  France  :  The 
chief  Towns  of  it  are  Dole ,  the  Capital,  Bczanjou,  an  Imperial  City,  Vefoul, 
Grez ,  Cromay,  Satins ,  Arbovs,  Poligny ,  Nozerct  and  others.  The  Doux  a  fweet 
River,  waters  that  Country,  and  pafles  by  Dole :  it  afterwards  lofes  it  felf  in 
the  Saone,  which  divides  the  Dutchy  of  Burgundy  from  the  County. 


A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places 

in  the 

Franche  Comty  and  Lorraiu . 

In  the  Franche  County . 

Lat. 

Lone, 

Rc/ifrj  ox  Salines 

•48  4 

28  2 

Lat . 

La»g- 

Blamofit 

48  4i 

2  p  0 

Bcfanfon 

47  1 

27 

2 

Bemerimont 

48  1 

28  4, 

Dole 

47  0 

2  6 

4 

Tottl 

48  4 

27  4 

Salines 

4*  5 

27 

2 

Vaudemont 

48  3 

27  5 

Sr.  Claud 

4  6  1 

27 

3 

Pont  a  Motifon 

49  0 

27  5 

Grey 

47  1* 

26 

4 

Metz 

49  2 

28  0 

Vefoul 

47  4 

27 

3 

V audrevauge 

49  4 

28  4 

Mont  Bclliard 

47  4 

28 

2 

Sarbruc\ 

49  3 

29  0 

Lure 

47  4 

27 

5 

Nomeny 

49  0 

27  4 

Poligny 

4 6  4 

37 

0 

P  baits  burg 

48  5 

2p  2 

Bleterans 

46  2} 

26 

4 

St.  Diett 

48  3 

2p  O 

Granville 

47  2 

27 

1 

La  Mothe 

48  la 

27  3 

Newchatcl 

48  2 

27  3 

In  Lorraiu. 

Verdun 

49  2 

27  r 

Nancy 

48  y 

28 

0 

St.  Michael 

49  0 

27  2 

St.  Nicholas 

48  4* 

28 

1 

Conflans 

49  2 

27  4 

Chaligny 

48  4 

27 

5 

Barltdue 

4* 

25  5 

Moycn 

48  3 

28 

3 

Efpinal 

48  2 

28  3 

Marfa  l 

49  0 

28 

4 

S  arbour g. 

48  5 

2p  O 
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Chap.  X. 

Hungary. 

TH  E  Kingdom  of  Hungary  hath  Tranfthania  nn  the  Eaft,  Poland  on  the 
North,  on  the  Wift  Moravia ,  Aujiria ,  and  Stir'ta ,  Provinces  of  Germa- 
and  and  Scrdj  on  the  South :  the  beft  part  of  it  is  under  the  Do¬ 
minion  of  the  j turl{ ,  the  rdf  belongs  to  the  Emperor,  who  is  called  King 
thereof,  its  chief  Cities  are  Euda  the  Capital,  which  the  Germans  call  Offen , 
Strigmia ,  which  they  call  Gran ,  Alba  Regal ,  five  Churches,  Canife,  Javarin  or 
Gomorre>  Prejbourg ,  and  fome  others.  This  lovely  Country  hath  been 
the  Theatre  oi  much  Chriflian  and  Turkifli  blood,  which  hath  dyed  the 
Rivers  of  Marijh  and  Rab ,  that  falls  into  the  Danube ,  which  runs  through 
the  middle  of  this  Kingdom. 

A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  in 
Hungary . 


Hnngarca ,  Chriftiau  and  Turkifli. 
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T res  burg 

Lai. 

48  2 

Long ; 
40  1 

ZerdabcU 

48  O 

40  3 

Raab 

47  5 

4 1  0 

Lynback^ 

47  0 

39  3 

7 bar  a 

47  0 

41  1 

Eskenecl^ 

47  3 

4r  ' 

JFeUbrun 

47  1 

40  4 

Carporuaclf 

4<*  5 

40  0 

Sarrvar 

47  3 

40  1 

Tyrna 

48  5 

40  3 

Nerefol 

48  3 

42.  0 

EiUtk 

48  0 

42  3 

Porn 

48  3 
48  4 

43  3 

C£ffcrzj  • 

43  4 

7o^y 

48  0 

43  4 

Zarmar 

47  4 

45  2. 

Zygetb 

48  2 

45  4 

Vngivar 

44  4 

45  3 

Perigca 

48  2 

45  5 

Ep  cries 

4  9  0 

43  4 

Mu  an 

48  4 

42  4 

Lcutcb 

4  9  u 

43  0 

TFartfdin 

Iat. 

46  3 

39  3 

Zaarab 

46  0 

40  0 

Novigrad 

4  <5  1 

3?  2 

Fort  de  Serin 

4<5  3 

40  0 

Carle}}  ad 

Croatia . 

45-5- 

38  5 

Serin 

45  4 

39  3 

Kerjlin 

45  3 

39  1 

Zcgna 

Morloejttia . 

45  3 

38  4 

ModrujU 

45  2 

38  5 

Ouglin 

45  2 

3S  5 

! terfacl \ 

45  3 

37  5 

Hungaria  Turkifli. 

Betwixt  Danube  and  Dr£w. 

Canifta 

46  4 

40  0 

Alba  Reg. or 
jWrg' 

&»»»<■/:  0 

41  1 

Fetch? 
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Lat. 

Long . 

Petcbc  or  5  E cchf:<e 

4  6  1 

42  1 

Mubacz 

46  1 

43  0 

Bt'daiOffen,  Peji 

47  I 

42  2 

Gran.  Strigon 

47  4 

41  4 

Betwixt  Vanub  and  Tibifcb 

Zegcd 

4d  3 

44  G 

Zolnocl ^ 

47  1 

43  5 

Hat  an 

47  2 

42  4 

Agria 

48  0 

43  0 

Frijlat 

47  3 

42  0 

Nctvbajhl 

48  1 

41  0 

Betwixt  Tibijb  and  Marty . 

Waradin 

47  0 

45  0 

Lckyn 

5 

44  0 

Solmos 

45  2 

46  2 

Gyttla 

45  4 

44  4 

Betu  ixt  Marty  and  Danub. 

Lat.  Long. 
Cbon ad  46  2  4^  t 

Temefrvar  45  5  44  4 

Sippa  4,5  1  45  x 

Beckjkerks  45  3  44  o 

Trena  45  4  46  2 


Totega 

Zakocz 

Pajfaw 

Arby 


Efcljvonia  Turkidu 

45  4 
4  6  o 
4  6  o 
45  2 


41  1 
40  3 

40  2 

41  4 


mbiiz 

Dubitz 

Velay 


Croatia. 


45  1  39  5 
45  5  3P  4 
45  4  40  3 
45  1  39  3 
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Tranfilvama  ,  Moldavia ,  Walachia  and  Tdeffa- 
rabia.  JJ 

fiderof'theCE)!jHMif.are  Unt^er  *^C  ^>0'vcr  °f  the  Turk  lye  on 

hath  to  the :  Eaft  Moldavia  and  Wahchh,  to  the  South  and 
Weft  and  Walachia  ,  and  to  the  North  the  Territories  of  Poland 

its  chief  Cities  are  Hcrmetifiadt,  Crouftadt,  Clattfcmbourg,  and  IValicrbch’- 
its  Rivers  are  Marijh,  Altita^  and  the  'Tibijqttc.  "JJtcrbcty. 

tofhe  wTftrat'V,°  thC  ffrf.1  tul^U'  t0  thc  South  Walachia, 
to  the  Wcf  :Tr*»f,haisij  and  Walachia, and  to  thc  North  Paddia  and  Volbiuia ; 

Bidfarh^  C,ty  15  1  the  Pn“h  Watemh  snd  the  Danube  divides  it  from 

Walachia  hath  to  the  Eaftand  North  Moldavia,  to  the  Weft  tranRhania 

So,;  f~  “  ***  b>  *•  ■>-* .  sat 

rabia  hath  to  the  Eaft  the  FMcl{  Sea.  Poiolh  to  the  North,  to  the  Weft 
Mddarna,  and  Bulgaria  and  the  Mouths  of  the  Vaiwbc  to  the  South  •  Bih.Z 
.at  th  e  Mouth  of  thc  Ncijlcr  is  one  of  its  chief  Towns.  'a 
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A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  in  Tranfil- 
vania,  Moldavia ,  Walachia^  Bejfarabiay  and  Petit  Tartaria. 

Iranfilvania.  T  r 


Btrenfiyd 
Weffenburg^  or 
Julia 
Kerezbauia 
Clanfenburg ,  or  ( 
war 
Zygetb 
Medmjl) 
Stephunople 
Vafarl  el 
Czycl ^ 

Kifdy 
Newnarl ^ 

Tarda 

Dees 

Cbicbe 

Zaimnrbania 

Rod)}  a 

Tekgndorpb 

Rothmbwn 


Walachia. 


Soczorva 

Targorcd 

3aSfy 

Strcth 
Pud)i  a 


Moldavia . 


45  5  49  4 
'IS  o  jo  i 


BeJfjrabia. 

leM?  .  47  4  54  i 

frce/cgrod  47  3  5*  3 

ti-iha  vdova  44>  o  572 

KM*firy  45  4  55  4 

Tartar/  upon  the  mouth  of  the  Nicker. 

Gracow 

KudacJ^ 

Stirlnicza 

Crim  Tartars  neer  the  Lake  Mmif,  or 
Petit  Tart  ary. 

Tartaria  Precop . 

Cd&lmk  *Z  !  6A  * 


j'-'  ^ 

50  3  Bajicfara 


Strayt  or  Precop 
PCerci 


Aerc?  4 

01  Afac\Turbph  5 


TV  T  T 

47  5  <53  5 

4P  o  <53  3 
47  5  <56  5 
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Sclavonia ,  Bofnia ,  Serbia ,  Bulgaria  and  Ro¬ 
mania. 

Ilburnh  and  D almatia  are  but  a  part  of  that  which  was  anciently  called 
IHirium ,  and  lince  Sclavonu ,  from  the  Sclavonic's  that  feated  themfelves 
there  :  it  comprehended  btlides.Crwfw,  Stiria ,  Carinthia ,  Carniola ,  and  many 
other  Provinces  bordering  on  the  Danube  and  Adriatic^  Sea. 

Dalmatia  hath  to  the  Wed  JjlrM,  to  the  North  Croatia ,  to  the  Eaft  Albania, 
and  to  the  South  the  Gulf  of  Venice :  the  molt  remarkable  Towns  of  it  are 
Zjrj,  Scheme?,  Spalatro ,  which  belong  to  the  Venetians,  and  \yhich 

is  taken  for  the  ancient  Epidaum ,  and  is  a  i'mall  Republick,  Tributary  to 
the  Turk. 

The  Capital  City  of  is  Gradifchh  :  of  Belgrade. 

Scrvia  hath  ScmWrw, and  Bulgaria,  Sophia :  for  its  Capital  thefe  two  Pro¬ 
vinces  are  the  ancient  Mafia. 

Romania,  heretofore  called  Thrace,  hath  Conjhntinople  for  its  Metropolis: 
it  was  anciently  called  Bizantium,  and  was  the  Scat  of  the  Grecian  Emperors, 
as  if  is  at  prefent  of  the  Ottoman:  it  is  Situated  on  the  Bojphonts  of  ‘Xhrace , 
called  now  the  Channel  of  the  Blac\  Sea,  and  is  one  of  the  faired  and  larged 
Cities  in  the  World .  The  (lately  remains  of  the  Church  of  St.  Sophia,  built 
by  Jnjiinian,  and  now  converted  into  a  Mofque,  are  to  be  feen  there,  with 
the  Seraglio ,  which  is  the  Palace  of  the  Grand  Seignior,  and  one  of  the  faired 
in  the  World.  The  other  Cities  of  that  Country  ar z  Adrianople,?bilippopoli, 
Philippi,  ‘ trajanopoli ,  Gallipoli ,  and  Seftos  on  the  Htllefpont,  oppoiiteto  Abides 
in  Afu,  where  are  two  CalUes  called  the  Vardandb,  which  defend  the  paflage 
ttj  the  Sea  of.  Marmora  and  Conjlantinoplc. 
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Chap.  XIII. 

Cjrccce. 

UN’P  E  R  ',1C  ?Kece  were  anciently  comprehended,  Macedonia, 

Thtfaly,  Pboc»,lUo,h,  Achy, a,  Peloponefm,  and  fomc  whet 
rrovinees  which  have  now  lolt  boih  names  and  their  limits:  they  areen- 
vironed  by  the  Egean  Sea  or  Archipelago  on  the  Eaft,  by  the  Cretan  or  Sc  a  of 

on  tfe  Nonh.  h>  ^  ^  ^  ^  Adr'U,kK  Scas  on  thc  Weft> and  W* 

faf^«  fhlefl  T‘kW?  °!  MfccdonU,  ar  eSalmicbi,  heretofore  TbtJJalmica ,  Ptlla 
famous  for  the  birth  of  Alexander,  and  Stagira  lor  that  of  Ariliotle.  Mount 
Atbor,  non -called  Monte- >  ante,  and  the  River  Strimon  are  in  this  Province 
Crou  is  the  Capital  of  Alban, a,  heretofore  called  Epim ,  its  other  Towns 
are  Vurazzo-,  LaValona  and  .cutari. 

*M,b^KkSOtlIhrf-lyT  Pfarfalia,  whofe  Fields  were  dyed 

With  the  Roman  blood  in  that  famous  Battel  wherein  Ccfar  overcame  PomL ; 
there  ,s  the  River  Peneu,  ana  the  Valley  of  Tempi,  the  Mounts  Olympu^M 
and  Pthm,  fo  Celebrated  in  the  Writings  of  the  ancient  Poets.  P  ^ 
Pbscoi  had  in  ancient  times  the  City  ot  Delphi,,  with  the  Temple  of  Apo’lo 
renowned  for  its  Oracle  all  the  World  over  ;  there  you  may  fee  the  Mourn 
Panufar  heretolore  Sacred  to  the  Mufes,  and  fo  Celebrated  by  the  Poets 
now  inhabited  by  nothing  but  ignorance  and  barbarifm 

h^ks  wasche  CaPital  of  where  Bacchus  Hercules  and  Pindar  were 

Attica  was  the :  chief Province of  Achaia,  and  in  it  was  Athens ,  the  Nurferv 
of  many  great  M-n  s  it  was  the  Relidcnce  of  the  Learned  and  the  Heroes- 

J."C  r'mam  in'f  r°W  bu!fomc  P«,fuI  vinous  places,  which  are  called  Se- 
ttnes,  Megara  Elnifis>  and  fome  others. 

Petopcn, I'm  called  at  prefe.it  Mona,  is  almoU  and  Ifland  joyned  to  AcbaU 
by  a  Neelt  of  Land,  which  was  called  the  of  Crnntb, from  the  adjoyt 

A,?|Cltyu°f^t'jr  n.a!r,l:  ' 10  0,htr  Towns  were  Myccne,  Argo,,  Sycme,  PiJ'a, 
Civhere  the  Olymp.cl^  Games  were  Celebrated ,  and  where  that  famous  Statue 

°}JS  u  "°°d'  *h,ch  'vas  rrckonC(1  one  of  'he  feven  wonders  of 

the  \Vorld.)  Sparta  or  Lacedamon,  all  famous  and  Learned  Cities,  but  now 

hcrrc'renfUndd  ,llu.ro™n  R“lnsa"d  Barbarity,  as  all  Greece  is,  which  though 
life,  ’°°f  ‘!'eLlbt,al  and  Sciences,  is  now  plunged  into 
ZhwlhrRY0t>nCel  T"  gD°anu U  " ‘k  Tyrannv  0f  the  Turks.  Thefe 
the  auuch011  °f  thtlt  and  ,llc  Native  Greek,  that  of 
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A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  of  Turky 
in  Europe, 


In  Bofnia, 


Lat. 

Long. 

Saraio 

44  4 

42  4 

Jaicza 

44  4 

41  4 

BagniaUtc 

44  0 

42  2 

Tcrnovzza 

44  2 

43  2 

In  Scrvia. 

PrijUna 

43  2 

44  1 

Novibazur 

43  2 

4<5  5 

Vrin 

43  3 

45  0 

Sctnandrie 

44  2 

47  4 

In  Bulgaria. 


Lat. 

Long. 

Jfpcrrfa 

41 

4 

5  2  \ 

In  Macedonia. 

Philiippi 

41 

4 

51  5 

Ccvula 

41 

5 

5°  4 

Strhnon 

42 

2 

50  2 

Hcraclia 

42 

2 

40  2 

Middle  of  Mont  Sa • , 

) 

60,  or  Mont  Atbos  ! 

0 

52  0 

CaJJandrh 

53 

4 

5°  1 

SAonichi 

41 

2 

49  0 

Verio. 

41 

0 

48  0 

ContcJJa 

41 

3 

51  2 

Acom  an  is 

40  4 

50  1 

Nizza 

43  4 

47  3 

Gnijladile 

44  0 

48  2 

Viddin 

44  5 

47  4 

Nigeboli 

44  0 

5i  3 

Vzckttb 

43  0 

48  0 

Sofie 

43  0 

50  3 

Harefgrcd 

44  0 

50  2 

Axiopoli 

45  0 

51  2 

•5  ilijlro 

43  3 

50  3 

In  "Romania. 


Conjlantinople  5 
Stamboli 

0 

56 

2 

Cbiorkjcl{ 

43 

0 

55 

0 

Gallipoli 

41 

4 

55 

4 

Adrianoplc 

43 

1 

>3 

0 

Efcbibaba 

44 

1 

53 

2 

Trajanople 

42 

3 

53 

2 

Nicpoli 

42 

2 

5i 

2 

Kirklifj 

43 

3 

50 

4 

Caridio 

41 

3 

55 

0 

Mcfembria 

44 

4 

54 

4 

Soil 

4i 

1 

55 

2 

Varna 

45 

0  ' 

'  54 

4 

Tomi 

45 

4 

5  5 

0 

Siliflria 

45 

2 

52 

3 

Zelmi 

44 

4 

5  : 

2 

In  Tbcjfaly. 


Larifia 

39  3 

48  4 

Armiro 

38  5 

49  2 

Trices 

39  1 

47  5 

In  Achia. 

I.  Ncgropont 

38 . 

51  0 

Cor  one 

38  0 

50  0 

Stives ,  or  old  Thebes 

38  0 

50  0 

Maratbron 

37  4 

5°  5 

Sctines ,  ox  Athens 

37  1 

50  4 

Me  gar  a 

37  2 

49  3 

Solona ,  or  Vclpb 

37  5 

48  1 

Lepanto 

37  3 

47  5 

In  Morcj)  or  Peloponcfis . 

Patras 

37  0 

47  4 

Cor  a  m  o 

Pylos 

3d  3 

47  0 

Sang&nico 

3d  1 

47  4 

^Arcadia 

35  2 

47  3 

Coron 

3>  0 

49  i 

Modon 

34  5 

48  3 

In  Lacedemm. 

Argor}  or  Mifijka  354  45?  4 

Cor  ini. 
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hat. 

Long , 

Lat. 

Long. 

Corinte 

S6 

5 

49  3 

K  iftn 

42  1 

44*2 

Nfpoli 

3* 

2 

50  2 

Catcro 

4  ’  1 

44  4 

Argu 

s6 

2 

49  4 

Illands  neer  Greece. 

In  Epyre . 

Id.  Stalimen 

41  0 

52  2 

Perga 

3S 

5 

45  4 

III.  Tafft 

41  4 

52  0 

Butrin  to 

38 

5 

45  1 

Ill.  Met  dene 

49  5 

55  2 

Chimera 

39 

2 

44  1 

Ill.  Scio 

3s  5 

54  3 

Larta 

38 

3 

47  2 

Ill.  Sciro 

38  5 

51  3 

Bajlie 

38 

4 

45  4 

III.  Andro 

38  G 

5 1  1 

Cunina 

40 

1 

44  2 

3H.  Morgo 

36  3 

54  0 

Faldelorft 

40 

r 

44  0 

Id.  Milo 

35  4 

52  0 

Praicz * 

3§ 

2 

4  6  4 

in.  Stampalia 

35  4 

55  1 

IP.  Cerigo 

35  1 

50  2 

Albania. 

10.  Zattte 

36  3 

45  2 

Valona 

40 

0 

44  5 

111.  Cepolattia 

37  i 

46  i 

Elbufcan 

41 

0 

45  4 

in.  St.  Maura 

37  4 

45  1 

Pirga 

0 

44  3 

III.  Corfu 

58  5 

44  5 

Durazzo 

41 

0 

45  0 

Croia 

41 

1 

45  2 

Crim  Tartars  near  the  Lake  M^eotis. 

Scutari ,  or  Jfcodar 

41 

5 

45  2 

Tartaria  Pcrccop. 

In  Dalmatia, 

Copha 

47  1 

6  A-  4 

Kagufa 

42 

4 

43  3 

Bafic  Sara 

47  5 

63  5 

Vulcittgo 

42 

0 

44  © 

Strayt  and  Precop 

49  0 

63  3 

Budoa 

42 

1 

43  1 

Kcrci 

47  5 

66  5 

Caftcl  Nova 

42 

4 

43  3 

Azorv ,  or  Afack  Tur- , 

Narettza 

43 

2 

43  1 

kifli  : 

^5J  2 

73  c 

Chap.  XIV, 

The  States  of  Denmark  and  Sueden. 

WE  mu  ft  now  vifit  the  North,  and  take  a  view  of  thofe  Countries 
which  lye  under  Frozen  Climates. 

The  King  of  Denmark  polTtflcs  there  the  Cymbnan  Cherfonefta ,  now  called 
Jutland  Norway ^  and  ILvcral  Illands  in  the  BalticJ^Sea,  whereof  the  chief 
are  Funzcn  and  Zealand . 

South  Jutland  comprehends  the  Dutchiesof  Slcfmcl with  its  City  of  the 
fame  name,  and  Hoi  face  or  Hdfiehi^  wherein  are  Segeberg ,  Hambourg ,  and 
Lttbccl^i n  Imperial  Town,  and  the  Vitmarfi ,  in  which  is  Meldorp , 

North  Jutland  has  the  Towns  of  Scagen  and  Ripe?t, 
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Chap.  XIV- 


Norway  is  a  Urge  Country  reaching  even  to  the  Polar  Circle:  it  is  bordered 
by  Sueden  on  the  Eali,  and  by  the  Ocean  on  all  the  other  iidcs.  It  had  here¬ 
tofore  Kings  ot  its  own  s  its  Capital  City  is  Drandbain,  but  the  molt  famous 
is  Bergben,  a  much  frequented  Sea  Port. 

Sconen  lies  to  the  South  of  Gotbia  i  its  Cities  are  Lmtden  an  Archbtfhop- 


sick,  and  EUtbogen  or  Malmoe- 

The  Capital  City  of  the  file  of  Zealand  is  Copenhagen ,  which  is  alfo 
the  Metropolis  of  all  Denmark^,  and  the  ufual  Relidtnce  of  their  Kings,  as 
Roskild  is  the  place  of  their  Burial.  Betwixt  this  Illand  and  Sconen  is  the  fa¬ 
mous  Straight  of  the  Sound,  which  is  but  a  mile  over  \  commanded  by  the 
Galileo tCrencmbcrg  on  the  tide  of  the  Illand  near  E//e»or,and  on  the  oppofite 
tide  in  Sconen,  by  that  of  Elfettbourg:  here  all  Vtflels  are  obliged  to  pay  Toll 
to  tiie  Kingof  Denmark ,•  Near  to  this  Strcight  is  the  Iflc  of  Ween  or  Hucnna , 
whither  the  illullrious  Tycho- Brahe  retired  to  make  his  Agronomical  Obser¬ 


vations. 

Oden  fee  is  the  chkf  Town  of  the  Ille  of  Fttimn ,  between  which  and  Zea- 
landis  the  other  pa flage  called  the  Belt. 

The  other  Iiksare  Laland ,  Fcneren ,  Fajhr,  Mimt ,  and  many  more. 

The  King  of  Denmark  poflefles  alfo  1  [eland ,  and  the  Iflcs  of  Feroet  Situate 
between  it  and  the  North  of  Scotland. 

The  Lutheran  is  the  only  Religion  permitted  within  the  States  of  the  King 
of  Denmark- 

The  Kingof  Sueden  polfcffes  Sueden ,  Gotbia ,  Finland,  Bothnia ,  Scricfinnia, 
and  part  of  Lapland ,  with  the  Hies  of  Gotland  and  Kugen. 

The  chief  Towns  of  Suedland ,  are  Stoctyohn  P  Metropolis  of  the  State 
and  Relidcnce  ot  the  Kings,  built  upon  Piles  lir  Zcnice ,  in  the  Lake  Milcr  ; 
Vpfale  an  Archbithoprick  and  Univeiiicy. 

Gotbia  is  to  the  Southward  of  Sueden,  properly  fo  called  v  its  mod  confide- 
rable  Towns  are  Northcopen  and  Calmar . 

Finland,  whofe  Ealtan  part  is  likewife  called  Carclia,  l'/es  to  the  Eaft  of 
Sueden,  divided  from  it  by  the  Gulf  of  Bothnia,  and  hath  the  Fizzwicj^Gulf  to 
the  South,  and  Rnjfia  to  the  Eail  its  more  remarkable  Towns  are  Wibourg 
and  Ra fenbourg. 

Bothnia  lies  North  from  Finland,  and  its  chief  Town  is  Tome- 

Lapland  belongs  partly  to  the  Mufcovite,  and  hath  no  Cities,  but  pitiful 
Villages:  it  is  the  Country  of  the  Laplanders,  a  Barbarous  people,  fome  of 
which  are  hill  Idolaters,  and  obey  partly  the  King  of  Sueden,  and  partly  the 
great  Duke  ot  Mufcovy. 

Suedland  embraced  long  ago  the  Lutheran  Religion,  which  it  proftffes  at 
this  day. 

In  the  extremities  of  the  North,  are  Finmarchia  or  Scricfinnia,  belonging 
partly  tothe  Crown  of  Suedland ,  and  partly  to  that  cf  Denmark- 

It  is  to  beobferved,  that  Norway,  Sueden,  Sconen,  Gotbia,  Finland ;  Lap- 
land, ,  Bothnia,  Scricfinnia,  and  Biarmia ,  lie  in  a  Peninfula,  called  Scandia ,  or 
Scandinavia ,  on  the  Well:  and  North  tides  c-ncompafled  by  the  Ocean,  on  the 
South  by  the  h thick,  and  on  the  Eahby  the  Gi.*f  Botnia- 
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A  Table  of  the  Longitudes  and  Latitudes  of  the  Principal  Places 
x  in  Denmark : 

North  Jutland.  L,, 


Scarp  58 

aiburg  57 

Wenzel  58 

Hobro  5  7 

Wiborg  57 

Holjibro  57 

Lemmck  57 

Randerfen  57 

Ebcltode  57 

Arbitfen  57 

Ring  Roping  57 

Wed  5  6 

Ward  5  6 

Hentt  chord)  56 

KoJding  5  6 

Rypctt  5  6 

Ha  dor  j  l  eve  55 

South  Jutland. 
Tonderen  55 

Appenrade  5  5 

FI  cm  burg  55 

Hcfmc^  55 

Gottorp  55 

Htijum  5  5 

Frotkrickfiad  55 

T onningen  5  5 

Holjhin - 

Rem  burgh  54 

Kiel  54 

Lauder  5 

Me  l  dorp  54 

Wiljlcr  54 

Newminficr  54 

Plocn  54 

Ncrv(fad  54 

Oldenburg  54 

Qldrfhe  54 


Lat. 

Loup. 

Lubecb^ 

54  2 

32 

4 

Dong* 

32 

0 

Holfece. 

3* 

3 

Gtuctylad 

54  2 

30 

3 

31 

0 

Brams 

54  1 

31 

4 

3i 

1 

Wedd 

54  1 

3  1 

0 

3° 

2 

Hambrougb 

54  0 

3 1 

3 

2  9 

3 

29 

4 

D.  Lamnburg • 

3i 

3 

Lawenburg 

53  5 

32 

4 

32 

1 

Ratzbttrg 

54  0 

32 

4 

3i 

4 

29 

1 

Ill.  of  Fatten* 

31 

1 

Odenfoe 

5  6  1 

3i 

4 

30 

1 

Niburg 

5  6  0 

32 

2 

3  1 

2 

Feburg 

55  5 

32 

0 

3 1 

0 

Midlefaro 

5  6  1 

3 1 

2 

3° 

2 

3i 

1 

Ill.  of  Seel  and. 

Copenhagen 

5  6  2 

34 

4 

Nefiwed 

55  5 

33 

1 

30  5 

Roskjld 

56  3 

34 

0 

3 1 

2 

Killenburg 

5*  3 

33 

0 

3* 

3 

Kronemburg  5°  3 

34 

4 

3i 

3 

3i 

2 

Laland. 

30 

4 

Nafkgw 

55  3 

33 

1 

3J 

0 

30  3 

Faljler  Ifl. 

Ns  coping 

55  3 

33 

4 

3i 

3 

IfL  Fernbolm. 

32 

1 

Rundneby 

55  4 

37 

1 

3° 

5 

3° 

3 

S.  Gotland,  vn.  Halland . 

30 

4 

Waersberg 

57  3 

34 

1 

3 1 

4 

Helmfied 

57  1 

34 

5 

32 

2 

Laholm . 

57  0 

35 

0 

32 

5 

32 

5 

Scbmvt, 

32 

1. 

Cape  Kola 

5d  5 

34 

3 

Helsnigbtng 


Hdsmgburg 
Landfcroon 
Lundcn 
Mult?!  ay  ten 
Vd[Ud 
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Cbnftiaitjlad 
A  Hays 
EUebelm 
Cbrijiianople 
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Lat*  Long . 

55  3  3^  i 

5<5  2  36  i 

5^  3  37  o 

56  4  38  2 


novia-i  Norrvay 

Government  of  Aggcrhus. 

Fredericjht 

Lat.  Long . 
59  3  32  3 

Bcrga 

60  2  32  3 

Objh 

do  3  310 

Lhtdfncfs 

52  0  27  3 

Government  of  Babur. 

Fab  us 

58  1  34  0 

Dalcburg 

58  4  34  0 

Government  of  Bergenbus. 

Eye  5P  o  25  3 

Stavanger  59  5  2^  2 

Bergen  61  o  25  4 

Government  of  Vronthenhus. 

Boe  64  o  28  o 

Vr  out  bent  65  3  32  3 

Maeljiroom  68  3  32  3 

Government  of  War  dims. 

North  Cape  Ji  2  48  I 

War  dim  70  5  54  2 

Suedelaad, 

Weft  Gothland. 


Lai .  Zowg. 

Soderkpping  58  4  38  3 

in.  0f/w. 

Borcfyolme  57  o  3^0 

Iil.  Gothland. 

57  4  41  5 

^ "Jlermaine ,  Soudermain ,  and  Firme- 
land. 

Nikoping  58  4  3p  4 

tfa/wg  52  4  30  o 

Fbillipjhd  52  5  36  2 

Caroljlad  59  3  35  4 

Kolen  60  2  34  o 


S  tockjjolm 

Vpful 

Enkoping. 


59  2  40  4 

60  o  40  2 
5P  4  40  o 


Gotteburg 

57  3 

33  3 

Lana 

Lid  looping 

58  3 

35  1 

Lrop 

Scofde 

58  3 

35  4 

Eaft  Gothland . 

Linhpping 

58  3 

38  3 

Foie 

Norkpping 

58  3 

38  4 

Nord  Mating 

Mudelp<edie. 

62  o  38  o 
62  1  32  o 


Aaetmahu 


63  0  40  o 
63  Q  42  o 
Lapland 
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Lapland ,  or  Weft  Botbinia. 


FJtna  Lapmar 
Pith  a  Lapmar 
Lula  Lapmar 
Lome  Lapmar'^ 


Lat.  Long .  Indifalmi 

63  3  420  Wi/fa 

d5  3  43  5 

6  5  3  44  2  Fairfax 

6  5  4  4<5  o  WSfowg 


^33  50  2 

5i  4  53  3 

do  4  51  2 

60  3  53  2 


Eaft  Botbinia. 


Vlaburgh 

Cajsweburg 

Salo 

Carleby 

Kyra 


Abo 

Bierneburg 

Grontnburg 


Raft  burg 


64  4  47  o 

64  °  45  3 


45  3  None  burgh 
45  o  Jamagorcd 


62  °  45  o  Pernatv 


48  3  Dcrpt 
Riga 

Kocbgnbaus 
47  0  Lunenburg}-) 


57  0  4P  2 
56  4  5°  2 


Chap.  XV. 

Cjreat  Ruffia,  or  Mofcovy. 

THiT  whorn  w<-  ^11  the  Great  Duke  of  Mofcovy ,  is  by  his  Sub. 

X  JCCTS  called  Cz*?r,  which  is  as  much  as  to  fay,  Emperor  i  and  he  mav 
very  well  take  that  lofty  Title,  feeing  his  State  is  one  of  the  greateft  in  Eu- 
Itl'J 2"d  CVe"  t0  and  h5  is  f0  ^hfolute  a  mafter  of  the  Lives  and 

edb'T  h't  p^°Plc’and  ^Empire  DTpotick  i  on  the  Eaft  itisborder- 

of  p  [T»V cC  °D  i  u  S“th£  the  Ltffcr’  on  the  Wcft  by  the  States 

of  Poland  and  Sued land  and  by  the  Ocean  on  the  North  ;  it  comprehends 
Great  Rujfia^  which  is  divided  into  many  Provinces.  ^ 

Mofco  is  the  Capital  City  of  the  State,  and  gives  its  name  to  the  whole  Em- 
wh,c,h  “  ,t,ce,v<:S  r0™  3  five'  >^t  wafltts  it  •,  it  is  built  of  Wood,  and 
contams  above  forty  thoufand  Houfet :  The  other  remarkable  Cities  are 
band ornry,  , Molodmcr,  Novogord ,  and  many  more.  Upon  the  White  Sea 

and' St  ‘at  fc2/  0t  G|*  0t  '  ,C  Northern  Ocean,  are  St.  Michael  Arch-  Angel’ 
and  St,  Nicholas  at  the  mouth  of  the  Vhina,  which  is  one  of  the  greateft  Ri- 


5° 


Chap.  XVII. 


Of  Geography. 

vets  in  Rujfta :  the  other  Rivets  are  the  B oriflhettes,  at  prefent  the  Nieper^thzt 
falls  into  the  Blacl^Sc a,  the  ! tanaU ,  now  called  Do*/,  which  difcharges  it  (elf 
into  the  faint  Maofls ,  or  Velle-Zabacbe.  The  Volga ,  heretofore  Rha3  which 
having  its  fpringhead  in  that  Country, after  a  long  Courfe,  carries  its  Streams 
into  the  Cafpian  Sea. 

The  Mofcovites  follow  the  Religion  of  the  Gret^Church. 


A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  in  Rujfla, 
or  Mofcovia. 


Lapland  Mofcovites* 


Lat. 

Long. 

Kielit 

6  8  3 

58  0 

Joskpna 

<58  1 

66  1 

Cape  Cadenus 

<58  0 

72  0 

Kenio 

6  5  0 

55  5 

Dukedoms  of 

Karagopcl 

6  2  0 

67  0 

Vmna 

St.  Michael  Arch' Angel  6 4  5 

67  1 

St.  Nicholas 

6  5  0 

66  3 

Lampat 

66  0 

71  0 

Inborn 

68  2 

73  4 

Con  din  sky 

Koma 

62  3 

77  2 

fetzora 

68  2 

87  1 

Samoides. 

Strait  of  Wagote 

0 

0 

t". 

87  3 

Kingdom  of  Royrn  dc  Siberia. 


Tobol  ska 

91  3 

65  0 

Ferma 

62  0 

84  i 

Oufliough  upon  Omna 

61  2 

73  1 

Wologdia 

58  4 

67  2 

Bielaszero 

58  0 

63  0 

Upon  Volga  R. 

Gera 

57  3 

66  1 

Nifi  Novogord 

56  0 

75  0 

Waflls gored 

55  3 

77  * 

Cjtjan  K. 

55  3 

84  4 

Bolgar 

54  2 

84  5 

Ajlracan  R. 

Lat. 
46  2 

D.  IVclodinie 

55  4 

D.  Safdale 

56  0 

D.  Roflhorv 

57  2 

D.  Mojl^nv 

55  4 

D.  Refan 

5)  0 

D.  Worotin 

54  2 

D.  Smolensk^ 

54  3 

D.  Reskloerv 

5  6  O 

D.  Tivcr 

56  4 

D.  Novogrod  Wilikj 

58  O 

Kielit 

66  3 

Kaudalax 

68  0 

Kola 

70  0 

Cape  Cattdcnos 

69  2 

Ksrgapol 

62  I 

St.  Michael  Arch- Angel  64  4 

St.  Nicolas 

64  4 

Inhera 

68  0 

Streight  of  Waigaus 

71  0 

Toboska 

*5  f 

ferma 

63  2 

Oujiiough 

6t  0 

JVologda 

5P  3 

Bialaozcro 

5P  0 

JeroJlau 

57  3 

Leffer  Novogrod 

5  P  0 

Vafili  gorod 

5P  0 

Cazan 

58  2 

B  ulgar 

5^  3 

A  lira  can 

4P  2 

Wlodimer 

58  0 

Sufdal 

57  1 

Reflow 

56  4 

Moikpw 

55  0 

Long. 

70  2 
65  3 

65  i 

6\  4 

69  o 
63  1 
57  2 

61  2 

62  0 
57  1 
57  0 
5P  0 
57  o 

70  o 

66  0 

67  0 
<55  0 
76  0 
S5  0 
P>  0 

83  o 

72  o 
<57  0 
62  0 
<55  0 

71  3 

73  0 

84  0 
3<5  o 
83  3 

69  0 
6S  0 
<54  0 
<54  3 
Rfzufl 


Rezan 

Worotin 

Smolensk? 
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Lat.  Long, 

54.  4  ^70  Rzotva 

53  2  ^4  o  Tver 

54  0  57  o  Greater  Novogrod 


Lat.  Long. 
5  6  o  5^  o 
55  4  <5z  o 
58  3  57  o 
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The  Leffer  Tartary. 


T  ,I,e  7—  «*  «•> 

which  the  Ancients  called  the  Taurid  rl  anclin  that  Pcninfule 

the  tarn  Meoi'n,  and  on  the kutlfand  Weft  bv?h{‘ Bl  °"  ‘‘l*  Eaft  b» 

thereof  Hands  the  City  of  PrzccoP  which  hJh  •  acj^^Sl  00  die  Ifthmus 
to  that  People,  and  the  City  o^Gatfa  is  its  r  * if  °c  me  °f  Prz€coP^ 
the  Pains  Meotti  to  the  FhxL  Scs  \Lac  h  ltal :  *h<;  ^freight  that  joyns 
M  is  now  C— ’  */= 

Mouth.  streight  ot  Caff, a  or  Vofptm,  and  St.  Johns 

Ti’C  Vmc°f'‘v  ate  by  Religion  Mahometans. 


Chap.  XVII. 

The  States  of  the  King  of  Poland. 

T  North", hofhof  'si«^»^an^rtr^iict0S'*^n^li01lt/^e  Ea,1)  on  t,,e 
on  the  South  the  Carpathian  Mountain  whih'j*  the J Germany,  and 
and  Tranfilvanta  :  they  comprehend  Poland  P  /r*  CS .  tJlcm^rom  Hungary 

"n'fc”'  \t^°d0lh'  V0lbh“*  "**'*'  °f  W 

State,  .h^'hers  the  Metropolis  of  the 

lefs  confiderable.  E  ’  ^^domeriay  and  many  more 

mrSJx*  D]:zr^zf  ^ its  chief  ■* 

Mouth  of  the  mifil  or  vXlT  3m°US  lort  on  the  at  the 

Vruffa  the  Vucall  belongs  to  the  Marquefs  of  J  7  ,  . 

">age  tor  it  to  the  King  of  Poland:  its  Capita  Gin  £ Wh< °do“  ho‘ 
montum .  ^uy  **  Komngsberg,  or  Regia- 

‘G  2 


The 
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The  Capital  of  Lithuania  is  Vilna. 

In  Livonia ,  or  Liefland ,  are  the  Towns  of  and  forpach  j  it  be¬ 
longs  almod  wholly  to  the  being  yielded  to  that  Crown  by  the  Treaty 

of  Oliva  in  the  Year  1660. 

The  Capital  of  Majfovia  is  Warfare,  of  Podlaffia ,  :  Cammed  and 

ifar  are  in  Podolia ,  and  ‘ Vlodimcr  in  Volhinia 

Leopolis  an  Archbilhoprick  is  the  Metropolis  of  Rufia-Nigra. 

Samogitbia  is  alfo  a  Province  of  that  State,  but  hath  neither  Town  nor 
Caftle. 

The  Rivers  of  that  Country  are  the  Vijxnh  or  Wdfel,  that  paffes  by  Craco - 
covij,  S andomcria  and  Dantztck. 

The  D°ttn a  palling  by  Riga  into  Lithuania. 

The  Eoriflbencs  or  Nicper  bounds  thefe  States  on  the  Eaft, having  its  mouth 
in  the  Vkraine ,  the  Country  of  the  Cofacqucs ,  who  arc  under  the  Dominion 
oftheKingof  Poland ,  but  none  of  the  bed  Subjects. 

The  Catholic^  Religion  is  the  Orongetf  in  thefe  States,  but  the  Calvinifi  and 
Lutheran  are  profelTed  there  alfo. 

A  Table  of  the  Longitudes  and  Latitudes  of  the  principal  places  in  To- 
land  and  Lytuania . 


Pruflia  Royal  to  Poland. 


Lat.  Long • 


Dantzicl \ 

54  2 

4i 

5 

Elbing 

54  1 

42 

4 

Wtaricnburg 

53  5 

42 

1 

Nereenburg 

53  3 

41 

5 

Culm 

53  1 

4i 

4 

7  born 

53  0 

41 

4 

Prujfia  Ducal  to  Brandenburg. 


Brandenburg 

54  3 

43  4 

Kcningsbttrg 

54  3 

44  0 

Alurburg 

54  » 

44  4 

Tilfe 

54  5 

45  4 

Memmel 

55  4 

45  0 

Samagotia  in  North  Ruffij. 


Midnick  ab  Nomic 

55  3 

4  6  1 

Rofienne 

55  2 

4 6  5 

Mcligaw 

5  6  0 

44  4 

Birce 

5  6  0 

48  5 

Tauragcn 

55  * 

a  6  1 

Curland  in  North  Ruffia. 

Mi  t  taw 

5*  3 

47  3 

Lat.  Long. 

Goldin  gen  56  4  45  4 

Win  dare  57  o  45  o 

Liba  56  2  44  4 

Plenen  57  t  46  2 

Lithuania. 


Palatinate  de  Poloczk. 

Polacz\ 

5s  2 

53  3 

Rofian 

55  0 

55  2 

DriJJj 

55  5 

Pal.  de  Witepsk • 

52  1 

S  caftijhre 

55  0 

54  2 

Witcpsk^ 

55  2 

55  4 

WitliJJt 

55  4 

57  0 

Via 

55  0 

54  3 

Horodec\ 

55  4 

Pal.  of  Vilna. 

55  3 

BrcJIarp 

55  4 

50  4 

Vilna 

54  3 

2  p  1 

Froki 

54  3 

48  4 

Milkgmirs 

55  0 

48  4 
Opixty 
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Lat.  Long . 

Opixty  55  1  45?  o 

Pal.  of  frckj. 

7robi  54  5  48  4 

Pubinbf  54  5  ^  2 

K<w»e  54  4  47  4 

Grodne  53  4  47  3 

Lida  53  5  4p  o 

Wilkemsh*  53  1  48  3 

Rielica  53  4  4P  1 

Afuriana  54  2  4P  4 

Pa/,  d-  Minsky 

Minsk  53  5  51  4 

Bcriflarv  54  o  53  2 

Pal.  of  Novigrodcck. 

Novigrodeck,,  53  3  3 

Skfnim  53  o  49  o 

Hasbp  53  0  51  4 

Mir  53  2  50  2 

Pal.  de  Mtftllaw. 


Me fill  aw 

54  0 

58  O 

Orffa 

54  2 

56  O 

Mohilow 

53  4 

5  6  O 

54  3 

47  3 

Rohakzo 

52  5 

55  0 

Rzcczyoa 

52  0 

5  <5  0 

Pal.  of  BrcJJict. 

Brcjjtci 

Finely 

Horodec\ 

Koine 

Najfovia. 

Warfare 

52  1 

44  * 

Pultansl ^ 

52  4 

44  3 

Cztrskp 

5i  5 

44  3 

Wiskpw 

52  2 

44  2 

Nar 

52  3 

4<5  1 

Wijhcgred 

5*  3 

43  0 

Poland. 

Pal.  of  Plotskp. 

Lat. 

Long. 

Blotsky 

52  3 

42  4 

Pious  kp 

52  5 

43  0 

Dobtrin 

52  3 

42  2 

Reppina 

52  5 

42  3 

Pal.  of  lnovrlocz. 

Inorvlocz 

52  5 

41  2 

Wladijlarv 

52  4 

4°  4 

Frcdrelaut 

53  2 

40  4 

Pal.  of  Pofua. 

Pofuan 

52  2 

40  3 

Rogofua 

52  4 

39  5 

W elin 

52  5 

38  5 

Krztrvin 

52  0 

40  3 

Miedzerfcc 

52  2 

38  2 

Pal.  of  Kcbijh. 

Ghefna 

52  3 

40  5 

KAifh 

51  5 

40  5 

Navle 

52  5 

40  1 

Law  die 

52  1 

41  1 

Colo 

52  I 

41  3 

Pal.  of  Brejl. 

BrejUe 

52  3 

42  0 

Krafmck> 

52  4 

41  1 

Pal.  of  Rava. 

Rava 

5i  5 

42  3 

Gabni 

52  2 

52  3 

Gsjlinin 

52  2 

52  4 

Pal.  of  Seradia. 

Serad 

5i  3 

41  0 

7’dun 

51  1 

40  5 

Krzepic 

51  0 

,41  0 

Pal.  of  Ltncici. 

Ltncici 

52  1 

41  4 

Brcfini 

52  3 

42  5 

Pal. 
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Pal.  of  Saudomira . 


Lat. 

Long. 

Pal.  de  Lemburg  Ter- 
fold ,  or  Low 

Latvicbeji 

5i  3 

45  u 

Halicz 

Saudomirt 

50  3 

44  4 

Prcmijlaw 

Vifliczca 

50  1 

43  3 

Sanocl { 

Malogocz 

50  4 

42  5 

Sniatin 

Zarnaw 

5l  1 

42  5 

Radom 

5i  1 

44  0 

Pal.  of  Lufnc^,  < 

Cracow . 

Pal.  of  Cracaw. 

50  c 

42  3 

Mlodzimeers 

Conftantina 

Horace 

Z<ic0r 

4  9  5 

42  0 

Lufucl \ 

Notvopol 

50  5 

41  5 

Pal.ot  Kaminieck" 

Sandecz 

4  9  4 

43  1 

Barr 

Freeze 

4?  4 

43  4 

Bourse^ 

Pal.  of  Lublin. 

Pal.  de  Brackjaw 
Minicza 

l 


4  9  4 

48  5 

4P  3 
4P  1 
48  3 


4<5  5 

47  5 
45  3 
45  * 

48  4 


Lublin 
Czeticbe 
Kazimeeres 
Lukow 


5i 

51 


45  1 
44  4 

44  4 

45  4 


50  4 

51  1 
5o  5 

50  4 
4p  5 
4P  1 
4  9  0 

52  4 
4?  2 


47 
4? 

52 
4  9 

48 

51 

48  3 
48  5 

52  2 


Vlpain >  otCoJJ'jcbj  Country. 


Biehl^ 
Grodecl^ 
Agufion 
Goniutz, 
Drogierin 
Pal.  de  Cfc/ia 
Vubur 
Kranojlorv 
Pal.  ot  Belcz 
Krilow 


Pal.  of  Biehk ; 

5 2 


62 

53  4 
53  2 
52  1 
51  o 
5°  5 
5°  5 
50  1 
50  3 


Bialcerkfw 

Grudecl^ 

Kiovia 

Czyctfyffij 

Kudac 

Krilow 


Baft  Podolia. 


50  0 
50  o 
50  4 
4  g  3 

48  5- 

4?  2 


lilts  of  Tar-Treafnre  48  o 

Dutche  de  Czmnhow . 

51  2  5$  4 

/to/  5o  .2  57  4 

Czernibow  51  5  57  o 
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T^be  Ijles  of  Europe, 

THE  lilts  in  the  Ocean  which  beiongto  Europe, are  in  thefirft  place  thofe 
that  are  called  Britifh  Ifles :  under  which  name  are  comprehended  the 
Uland  of  Great  Britain,  Ireland ,  the  Orcades,  Hebrides ,  Angle  fey,  Man,  and  Ifle 
ot  fright j  and  on  the  Weft  of  Normandy  are  thofe  of  Garnfcy  and  Jernfey , 

all 
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a !!  which  are  under  the  Dominion  of  the  King  of  Great  BoiZffrt dT^wT 
one  of  thegreateft  States  in  Europe,  H 

The  Wand  of  Great  Britain  which  comprehends  the  Kingdoms  of  E naland 
and  Scotland ,  is  one  of  the  biggelt  Wands  in  the  Ocean.  L 

The  Kingdom  of  England  is  divided  from  Scotland  that  lies  to  the  North 
by  the  River  of  7med  and  Cheviot  Hills,  and  from  France  by  a  narrow  Se^ 
called  the  Channel-,  the  chief  Cities  thereof  are  London  on  the  Thames  the 
Metropolis,  Tori;  ini  Canterbury  its  two  Avchbifliopricks  ;  Oxford  and  Cam- 
brtdg  two  famous  Umverl, lies,  and  feveral  other  great  and  populous  Citie«. 
Thi,.ch"-^RlvcIS  °f  ^nglandi re  tile  flumes,  the  Humber ,  and  the  Sever, te. 

This  kingdom  is  divided  into  fifty  two  Counties  or  Shires,  reckoning  the 
Dominion  of  Wale,  wh.ch  lies  to  the  Well  thereof,  from  which  the  cfdeit 
Sons  of  the  Kings  of  England  have  their  Titles  of  Princes  of  Wales. 

Scotland  a  Kingdom  to  the  North  of  England  hath  Edinburgh  for  its  Me- 
fropohs,  St,  Andrews  and  Ghfgorv  two  Atchbifliopricks  and  11  uiverfities,  and 
Aberdeen  another  Umverfity,  with  many  other  Towns  of  lefs  note:  the  Pvi- 
vers  or  Scotland  are  not  very  conftderable  except  for  Fifliing. 

The  Orcades  to  the  Northward  of  Scotland,  aremany  in  number,  but  on¬ 
ly  thirteen  of  them  are  inhabited  ,  and  yet  more  Northerly  are  the  Wes  of 
Shetland ,  belonging  likewife  to  Scotland. 

The  Hebrides,  or  Hcbudcs ,  are  to  the  Weft  of  Scotland,  and  are  above  three 
hundred  in  number,  the  gteatell  of  which  are  Arran,  Stic  and  Mule. 

I  he  Illes  of  Anglcfcy  and  A Ian  are  to  the  Weft  of  E nglar.d,  and  the  We  of 
Wight  to  the  South. 

Ireland  heictofote  Hibernia,  lies  to  the  Weft  of  England :  it  is  a  great 
Iiiand,  and  hath  many  good  Towns,  Vublin  is  its  Metropolis,  and  its  llni- 
Ieft  R^vfr^  C°rK'  Ummrk^ and  Mterford:  its  gtea- 

Ifeland  lies  under  the  Polar  Circle,  which  cuts  it  through  the  middle,  lb 
that  part  ol  it  lies  on  the  Frigid  Zone  i  there  is  a  Mountain  here  that  caft  for¬ 
merly  out  flames  of  hre,  though  at  prtfent  it  ccafcs,  called  Aecla  :  they  have 
lome  though  but  few,  places  ot  Habitation,  the  chief  of  which  is  Skalhot. 

ie  Wdtern  Ulands  called  the  Azores  ot  Tercera's,  are  betwixt  America 
and  Enron,  but  nearer  Europe,  and  therefore  they  ought  to  be  ranked  among 
the  European  Wands :  there  are  nineof  them,  Jercera,  St.  Michael,  St.  Mary 
Sf.  George,  Grattoja,  Pico,  Fayal,  Como  and  Flores. 

Terccra  that  gives  the  name  to  all  the  tell  is  the  greateft,  and  has  a  Town 
Mlkd  Augra  ;  they  belong  to  the  King  of  Portugal,  and  produce  plenty  of 


We  have  fpoken  of  thofe  that  are  on  the  Coaft  of  France,  when  we  gave 
the  Defcription  of  that  Country.  b 

There  arc  many  Iiles  in  the  Mediterranean  Sea  i  and  we  have  taken  notice 
already  of  thofe  that  are  on  the  Coaftsof  Spain ,  Italy  and  France  :  We  mull 
now  lpearf  of  Candia ,  and  of  the  Hies  upon  the  Coalts  of  Greece. 

Candy,  heretofore  named  Greet ,  which  contained  a  hundred  Towns,  lias 
not  at  prelent  above  four  or  live  which  derive  that  nam Candia  is  the  Capi¬ 
tal, 
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tal,  and  hath  given  that  name  to  the  liland,  the  others  are  C anea,  Retimo  and 
Sitia  :  it  belonged  to  the  Venetians ,  but  after  above  twenty  years  War,  and 
that  famous  Siege  cf  Candia ,  it  is  at  laft  fallen  into  the  hands  of  the  Turk: 
it  was  once  the  Kingdom  of  Minos ,  and  the  Labyrinth  that  Dedalus  made  was 
here,  and  feveral  other  tilings  which  have  been  the  Theams  to  the  ancient 
Poets. 

Corfott ,  Zant ,  and  Ccphalonia,  are  in  the  Patrick,  Sea  under  the  Dominion 
of  the  Venetians ,  as  alio  Cerigo ,  heretofore  Cytbera ,  which  is  to  the  South  of 
Peloponefus  or  Morca* 

Nigropcnt jherctofore  Euboea,  is  upon  theCoaft  ot  Achat*  >  and  on  the  Coaft 
of  Romania  is  Samandrachi ,  which  was  called  Samothracia ,  and  to  the  South 
of  this  Italimene  ,  anciently  Lemnos ,  where  they  dig  terra  Lemnia,  or 
SigiUata. 

Inline,  the  Egww  Sea,  called  the  Archipelago,  and  TOte  Sea,  is  full  of 
featured  Iihnds  which  the  ancients  divided  into  the  Cyclades  and  Sporades 
becaufe  thofelie  in  a  round,  and  thefeare  difpersM  upon  and  down,  5 

The  mod  famous  have  been  Delos  where  Apollo  and  Diana  were  born  v  at 
prefent  it  is  called  Sdribe  Paros ,  now  Paro^  renowned  for  its  White  Marble  ; 
Zea  Andro ,  Nifci*  Sifano,  and  many  others,  belides  thofe  that  are  near  Afif 
which  we  (hall  afterwards difeourfe  of.  1 

We  have  already  mentioned  the  Iilands  in  the  Baltic which  the  King  of 
Denmark^  pofTcfTes,  but  there  are  fome  others  alfo  that  belong  to  the  King  of 
Sueden.  ° 

Tint  of  OelandMts  oppofitc  to  Calmar,  a  Town  of  Gothia',  a  little  more 
to  the  North*  Eaftward  is  that  of  Gotland ,  which  heretofore  had  a  famous  Sea 
Port  called  Whbuy,  which  gave  Laws  to  Commerce  and  Navigation.  The 
ftately  Ruins  whereof  fliow  it  to  have  been  very  Magnificent. 

The  Hies  of  Of  el  and  Dagho  are  on  the  Coafl  of  Livonia ,  and  that  of 
gen  is  near  to  Pomerania  ,  all  which  are  nnderthe  Dominion  of  Sueden  but 
the  Ifle  of  Bornholm  is  Subject  to  the  Dane.  3 

Before  we  leave  Europe^  it  is  to  beobferved,  that  it  is  almoft  wholly  under 
the  Northern  temperate  Zone  i  it  hath  fome  Regions  indeed  under  the  frezen 
Zone,  which  arc  part  of  Norway ,  Finmarchia ,  and  the  greated:  part  of  Lap- 
land,  and  fome  Lands  of  Mofcavy ,  towards  the  Streights  of  JVaigatzf  the 
Streights  of  Gibralter ,  and  Cape  Malapan  in  More  a,  lie  in  the  (lx  and  thirtic-  th 
Degree  of  Latitude,  and  thefe  are  the  raoft  Southern  parts  of  Europe :  the 
North  Cape  lies  in  feventy  two  almoft, and  is  the  moll  Northern  place  thereof. 


The  End  of  the  Fir  ft  ©ooA. 
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CHAP.  I. 


ASIA. 


|N  the  Firfl  Book  we  have  given  a  Defcription  of 
G  EOGRAY  HY  in  general ,  and  of  all  E 17° 
^  O  P  £  m  particular :  In  the  following  Books  we 
mall  treat  of  the  other  parts  of  the  Earth ;  and  in  the 
£  O  P  £  °<tAS1A'>  as  being  contiguous  to  £ 17° 

ASIA,  whereof  we  defcribed  the  Bounds  in  the 
beginning,  was  varioufly  divided  by  the  Ancients  * 
an a  :r  ,  ,  .  ,  bucat  Prclcnt ,  thefe  famous  Names  are  abolifhed! 

cordinVtorlJp  a  n7“u“ce  '•  Ithinkit  ought  to  be  divided  ac’ 

Wienfe  of  F  rnc’pa\;fmpirf  thlt  fhal'e,t’  which  are  und“  Ac  O- 
l  r  1 ^  hlonavchs;  to  wit,  the  Grand  Signior,  the  Kim  of 

rfZt  at  Mogol  the  King  of  China,  and  the  Great  Chan,  of  Tartlrl 
JXflffTi bC “  . 'T,e S"2i °>  the  EafilnJies,  with  whatlhe  VorL 
tabic  P  ^  t^ICre  ’  3n<^  t  le  ®cs  3  t  lac  are  numerous  and  very  confide- 
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CHAP.  II. 

The  Empire  of  the  TURK  in  ASIA. 

THE  Emperourof  the  Turks,  whom  we  call  th  e  Grand  Signior ,  hag 
his  Imperial  Seat  at  Conjlantinople ,  which  is  in  Europe  •  but  the  great* 
eft  part  of  his  Dominions  is  in  Afia :  to  wit,  Anatolia,  Syria,  Arm - 
ma,  Mefopotamta ,  Arabia,  Chaldea ,  Mingrelia ,  Georgia  and 
Circajjta.  &  1 

Anatolia  of  the  Moderns ,  is  the  Lejfer  Afia  of  the  Ancients ;  it  is  on  three 
fidesencompafled  by  Seas ,  on  the  North  by  the  Blacky  Sea  ,  on  the  Weft  by 
the  Propontis  and  Archipelago ,  on  the  South  by  the  Mediterranean  :  and  hath 
the  River  Euphrates  on  the  Eaft.  It  was  heretofore  divided  into  Two  and 
twenty  Provinces,  Pontus,  Bithinia,  Afia  Propper,the  greater  and  lefier  Phrygia 
Troas,  the  greater  and  letter  Myfia  ,  Eolia,  Ionia,  Cana,  Doris,  Lydia,  Lu 
cia,  Paphlagoma,  Pijidia,  Ifaurta ,  Pamphilia ,  Cilicia,  Lycaonia. ,  Galatia  and 
Cappadocia-,  but  at  prefent  their  Names  are  loft,  their  Bounds  confounded 
their  Towns  ruined,  and  their  Inhabitants  heretofore  fo  polite ,  are  become* 
barbarous.  Nor  do  we  certainly  know  how  the  Turks  divide  and  name  them 
at  prefent  ;  fo  that  we  muft.  reft  fatisfied  to  remark  the  Chief  Towns  that  re¬ 
main.  Bur  fa  is  one  of  the  moft  confiderable  ,  and  was  the  Firft  Seat  of  the 
Turkifh  Empire  ;  it  is  a  large  and  well-peopled  City  :  the  miferable  Remains 
ol  Nice  and  Chalcedon ,  famous  by  their  General  Councils,  and  the  Ruins  of 
Troy  are  to  be  feen  there.  On  the  Archipelago  are  alio  Smyrna ,  Ephefrs  where 
the  Temple  8f  Diana  was  ,  reckoned  one  ol  the  Seven  Wonders  of  the 
World,  and  where  a  General  Council  was  alio  held:  Miletum,  Halicamaflh 
which  is  in  Caria,  where  Arthemifia  ere&ed  to  her  Husband  Maufolm  that 
Stately  Monument  which  was  alfo  ranked  among  the  Wonders :  and  hence  it 
is  that  Riqh  Tombs  are  called  Maufilea.  On  the  Mediterranean  is  Sat  ah 
which  hath  given  its  Name  to  a  Neighbouring  Bay  •  and  Tar f is,  where  St’ 
Pad  was  bom.  On  the  Black  Sea  are  Tfr.abix.onde,  the  Seat  of  an  Empire  and 
in  the  Countrey  of  the  Amazons  Sinobi,  heretofore  Sinope,  Angmtre  and  Coni.  , 
Syria  hath  the  Towns  of  Aleppo  and  Damafcus  ,  which  are  two  of 
the  greateft  Cities  of  the  Turkifh  Empire.  Said,  anciently  7>rf,and  Baruth, 
heretofore  Sydon ,  famous  Towns;  Antioch  now  ruined,  Alexandretta  or’ 
Scanderoon ,  its  principal  Sea  Port;  and.  Tripoly  Syria. 

P define,  which  was  comprehended  in  Syria,  was  called  Canaan  and  the 
Landtf  Promife  ,  Judea from  apart  of  it;  and  the  Holy  Land ,  becaufeof 
the  Myfteries  that  there  were  accomplifhed.  It  is  bounded  on  the  Eaft  by 
Mount  Lib  anus  and  Arabia  Petrosa ,  on  the  South  by  the  fame  and  Enpt  ■  on 
the  Weft  by  the  Sea  and  Phoenicia:  ithath  been  divided  into  four  parts,  G  ali¬ 
ke  on  the  North  fide  ,  Samaria,  Judaa,  and  Idumea.  In  Galilee  is  Nazareth, 
where  our  Saviour  was  conceived,  Cana  where  he  changed  the  Water  into 

Wine;  . 
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Wine ;  Capernaum  where  he  often  fojourned ,  and  raifed  the  Dmchter  of  7«- 
rus-9  Mount  Taber,  where  he  was  transfigured  •  the  Sea  of  Gultkc,  where  he 
calmed  the  Tempeft,  and  chofe  fome  of  his  Dilciples ;  Naim  where  he  railed 
.  the  Widows  Son :  all  thefe  Towns  are  now  reduced  to  pitiful  Villages  In 
|  .  Samaria- is  the  City  of  the  fame  Name,  which  was  the  Seat  of  the  Kings  of 
i  J fra  el  •  there  remains  no  more  of  that  City  nor  of  Sichem,  but  deplorable 
Ruins.  In  that  Countrey  alfo  they  do  (hew  the  Well ,  at  which  our  Saviour 
ipake  to  the  Samaritan  Woman:  In  Judaa  is  Jtrufalem  ,  where  he  fuffered 
death  ;  its  extreamly  fallen  from  the  ancient  fplendor  it  had  ■  neverthelels  it  is 
environed  with  good  Walls ,  and  may  reach  Twelve  or  Thirteen  hundred 
yards  in  length  ,  and  as  much  in  breadth.  It  is  inhabited  by  Turks,  Moors 
■and  Arabians,  who  are  Mahumetans  •  by  Greeks,  Armenians,  Syrians,  and 
Coplities.  There  are  no  Roman  Catholicks  there  but  two  Convents of  Fran- 
oilcans,  the  one  ot  St.  Saviour ,  and  the  other  of  St  .Sepulcher-,  fome  Tews 

allb  live  there.  That  fo  famous  andholy  City  hath  been  often  ruined,  and  as 
ohen  repaired  again.  Mount  Calvary  and  the  Holy  Sepulcher  were  once  with¬ 
out,  but  now  within  the  City.  It  would  require  a  Volume  to  deferibe  all  the 
holy  Places  that  are  within  and  about  it. 

Two  leagues  from  Jdrufalem  is:  Bethlehem,  where  our  Saviour  was  born  • 
it  is  at '-prelent  but  a  Village  full  oh  Ruins ,  inhabited  by  fome  .poor  GhrilHans 
and  Arabians.  Bethany  wherehe  raifed  Lazarus,  is  nearer  to  Jerufalem  and 
is  but  a  heap  of  Ruins  ;  amongft  which  they  Hill  fhew  the  Tomb  where  the 
Body  of  Lazarus  lay  when  he  was  railed  from  the  Dead ,  ana  the  ruins  of  his 
Houle,  of  the  houfes  of  his  Sifters,  Martha  and  Mary ,  and  of  Simon  the  Le¬ 
per.  Emaus,  where  the  Dilciples  knew  their  Divine  Mafter ,  tis  in  no  better 
condition  ;  no  more  than  Jericho :  upon  the  Plains  whereof  riles  a  Mountain 
where  our  Saviour  failed  Forty  days.  On  the  Sea-fide  is  Joppa  ,  now  called 
Jaffa  ,  Acre  heretofore  Ptolemats  ,  and  in  Idumea  is  Gaza  and  fome  other 
Towns.  Jordan  waters  that  Holy  Land ,  runs  through  the  Sea  of  Galilee , 
which  is  indeed  but  a  Lake;  and  loles  its  dear  Streams  in  the  ftinking  and 
black  Waters  of  the  Dead  Sea:  in  this  River  our  Saviour  was  baptized  by  St 
John  Baptiff .  V  * 

Arabia  is  divided  into  three,  Deferta ,  Petrea ,  and  Fali^  ,  or  die  Delert, 

Vetrea  or  the  ftony,  and  the  happy,  the  firft  two  are  to  the  North,  and  the  other 
to  the  South. 


Arabia  the  Defert  is  the  Countrey  where  the  Children  of  Iff  ad  fojourned 
Forty  years,  its  Chief  Places  are  Mefchet,  Orem ,  and  Aria. 

Arabia  Petrea  hath  Petrea  ( lo  called  from  the  Name  of  the  Countrey , 
but  now  ftis  called  Cracb  )  and  Eltor.  In  this  Countrey  is  Mount  Sim  * 
upon  which  God  delivered  the  Law  to  Mofes. 

Arabia  Foelix ,  or  the  Happy ,  fo  called  becaufe  it  is  more  fertile  than  the  other 
two  ,  and  bigger  alfo  ;  lies  between  the  Red  Sea  which  it  hath  to  the  Weft, 
the  Gulf  of  Perfia  to  the  Eaft ,  and  the  Indian  Ocean  to  the  South.  Its  chief 
Towns  are  Medina ,  where  the  Sepulcher  of  Mahomet  the  Prophet  of  the 
Turks  is  .*  Aleccha  the  place  of  his  Birth,  Aden  a  place  of  great  Trafficlc, 
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Sana,  Mocha ,  Soar ,  and  many  others.  In  this  Countrey  they  gather  Fran-' 
kincence,  and  feveral  other  precious  Gums. 

Chaldea  is  at  the  Confluence  of  Tygris  and  Euphrates  ,  its  Capical  was  Baby, 
Ion  a  famous  City  ,  and  the  Seat  of  the  Babylonian  Empire,  the  Walls  wherer 
of,  built  by  the  Famed  Queen  Semiramis ,  were  placed  amongft  the  Seven 
Wonders  of  the  World.  It  ftood  upon  Euphrates ,  and  little  or  nothing  re- 
mairisof  it  at  prelent  ,  and  lefs  of  the  Tower  of  Babylon,  that  was  near  to 
it.  Bagdat  is  at  prelent  what  Babylon  was  anciently  ,  being  built  of  its  ruins- 
but  upon  the  Tygns ,  as  the  other  was  upon  Euphrates. 

The  other  Towns  of  Chaldea  are  Elmar  a  ,  Gorna ,  Balfara,  at  the  bottom 
of  the  Gulf  of  Perfia ,  Orchea  which  is  thought  to  be  the  Ur  of  the  Chal¬ 
dees  ,  from  whence  God  called  Abraham  ;  Magdon  and  lome  others. 

Mefopotamia,  now  called  Diarbeck,  lies  to  the  North  of  Chaldea,  and  to  the 
South  of  Armenia  ,  between  Euphrates  and  Tygyts  •  its  Chief  Towns  arc  Da- 
■va,  Merdin,  Orpha ,  Bir,  and  Caramit. 

Armenia  is  divided  into  the  greater  and  letter,  the  one  pn  this  fide  of  Eu¬ 
phrates,  and  the  other  beyond  it ;  both  the  two  are  at  prelent  called  Ttircoma- 
nia.  The  Chief  Towns  of  the  lefler  are  Si-vas  or  Sebafie,  Kemach ,  Erzinga, 
and  Suar.  Some  place  here  Samofata  ,  Lucian’s  Countrey-j  but  it  is  in  Armt- 
nachay which  was  called  Comagene.  Thole  of  the  greater,  are  hrz.tr on. 
Chars,  Ejj'echire  ,  which  is  taken  for  the  Ancient  A rtaxata.  In  this  Armenia 
is  Mount  Ararat ,  where  the  Ark  of  Noah  refted  after  the  Flood.  Some  af¬ 
firm  that  lome  remains  of  it  are  Hill  to  be  leen  there. 

Georgia  is  to  the  North  of  Armenia  ;  its  Towns  are  Cori,  Scander,  and  Glif- 
ca  •  that  Countrey  is  the  Iberia  of  the  Ancients. 

Zttria  or  Albania  lies  to  the  Eaffc  of  it.,  and  reaches  to  the  Cafpian  Sea. 
The  molt  remarkable  places  of  it  are  Derbent ,  Zitracha  ,  Sobai  and  Chi- 
piche. 

Mingrelia  is  now-a-days  the  Colchis  of  old  ,  whither  Jafin  went  for  the 
Golden  Fleece  •  it  hath  the  Sea  to  the  Weft  ,  and  Georgia  to  the  Eaft.  Fazzo 
and  Sevaflopoli  are  the  more  considerable  Towns  thereof. 

CircaJJia  and  Comania ,  Countreys  of  very  little  note ,  lie  Northward  from 
he  afore-mentioned  Territories. 

Th^Ifles  thatiheTurk  poflels  about  Afia  ,  are  famous  in  Antiquity. 

Tefedos  ,  at  the  back  of  which  the  Grecian  Fleet  skulked  :  Met  elan,  hereto¬ 
fore  Lesbos ,  where  the  renowned  Sappho  was  born. 

Chio  or  Scio,  hatha  Town  of  the  lame  Name  ;  thislfland  produces  Ma¬ 
ffick  and  the  belt  Turpentine. 

'  Nicana,  anciently  Icaria ,  to  which  Icarus  by  his  fall  gave  the  Name. 

Samos,  where  Pythagoras  was  born. 

Pathmos  ,  at  prelent Palrmfa where  Sr.  John  the  Evangelift  was  banifii- 
ed  in  the  time  of  Domitian  ,  and  had  thole  Divine  Revelations  whereof  he 
compofed  the  Apocalypfe. 

Lango ,  heretofore  Co  or  Cos ,  .  illuftrious  by  the  Birth  of  Hippocrates  and  A- 
p  tiles ;  the  one  gave  men  life  by  his  Medicines ,  and  the  other  by  the  Touches 
of  his  Pencil.  .  Rhodes 
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MoJes  retains  itS  Name,  but  not  it  its  Ancient  Splendour  :  Its  called  Rodo 
cnd  ha«?  T,°Wn  Jhe  Name.  In  this  place  was  anciently  one  of  the 
t)even  Wonders  of  the  World,  I  mean,  thatFamous Coloflm of Brafs  that 
was  Ereifed  at  the  Entry  of  the  Harbour,  betwixt  the  legs  of  which  Vcflels  * 
pafled.  It  was  thrown  down  by  an  Earthquake.  This  Ifland  is  Fifty  Leamies 
m  Circuit  and  but  Six  diftant  from  Caria.  The  Turks  took  it  from  the 
Knights  ot  Rhodes  ,  who  afterwards  retreated  to  Malta,  it  hath  fbme  other 
places  as  Lindo  and  Filerno. 

Cyprus  at  prefent  Cipro ,  is  one  of  the  greateftlflands  of  the  Meditarranean 
being  above  Six  (core  Leagues  in  ^Circumference.  It  was  in  Ancient  times 
Contented  to  and  hes  in  Ac  Sea  of  PantpMm ,  which  Country  it 

hath  to  the  North, Sjror  to  the  Eaft ,  and  Egypt  to  the  South:  It  hath  beena 
considerable  Kingdom  ;  which  from  the  Houfe  of  Lufignan  fell  into  the  Do- 
mimonof  the  Repubhck  of  Vm.ce-,  and  isat  prefent  Subjeft  to  the  Turk.  The 
i  c«ief  Towns  of  it  are  Ntcofni  and  Famcgofta ,  that  hath  a  good  Port 
!  •  And  thus  you  have  a  Ihort  Description  of  the  Territories  that  the  Grand  Sig- 
i  r,'’  Em.Pcro“r  PolTfts  “  ■■  In  all  which  the  Mahometan 

■  Religion  is  pubhcklyEftabhlhcd;  but  the  Jewilh  and  Chriftian  Religion  are 
both  permitted  ;  and  this  laft  is  divided  into  many  Softs ,  as  Greeks  Armeni- 
sms,  Jacobites  ,  Georgians  ,  Maronites ,  Cofhtites  and  many  others.  The 
Koman  Catholicks  are  not  lo  numerous  there,  as  the  others  are 

There  are  many  Governonrs  in  the  Turkilh  Empire  called  Berlerbeys.  who 
have  under  them  Sangiacs ,  thatare  as  their  Deputies  or  Lieutenants. 

CHAP.  III. 

The  Kingdom e  ^/PERSIA... 

THE  Empire  of  the  Pny?™,  heretofore  fo  Vaft  and.  Famous,  has  been 
fubjeft  to  many  Alterations.  It  was  founded  by  Cynss ,  and  over- 
trbr/  “*il  rhe  Partisans  drove  his  Succeffors  front 
thence  and  maintained  long  VVars  with  the  Romans :  it  was  again 
reftored  under  the  Name  of  the  Per^* ,  and  ruined  by  the  CaUfe,  the  Succeft 
lors  Mahomet :  Invaded  by  the  Tartars  under  the  powerful  4*r/«,  and 
at  length  Railed  again  by  IfmaelSofby,  to  the  State  wherein  now  it  is.  It  is  call- 
dtteEmpiiMhheSi^ofFojis  ;  and  is  bounded  on  the  Weft  by  the 
Turkilh  Empire,  on  the  Eaft  by  that  of  the  great  AW,  on  the  North  bv 
the  Tartar:  from  whom  ,t  is  divided  by  the  River  Ox,ss ,  now  Abialj- 
and  on  the  South  by  the  Gulf ol  Perfia,  and  the  IndianSea:  InaworditReach’- 
cs  from  Tygus  to  Indus,  and  from  th cCaftim  to  the  Perfian  Sea,  containing 
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feveral  Provinces ,  Virfia ,  Sufiana :  Forth,* ,  Media ,  Aflyna  H.rcanU 
Partpamfc ,  MWA(,  Cart™,™  and  Gtdnfia,  ail  which  have  loft  both 

WN^e3  a  r^r'  TheMetroPollsof  thefe  States  is  Hifpahan  or  hit 
ham  ,  a.great  and  fiur  City  containing  many  ftatcly  Palaces  .  where  the  So. 

G2lW  Td  u(uali>',  ref’dcs Il  !ies  in  forth, a  now  a  days  called 

ZZl™  ToWnSOfthatProvinc'  ji;SJZ 

In  the  Province  olPerJia  now  called  Farjj ,  is  the  Town  of  S™ ,  which 
is  taken  for  the  Ancient  Ptr/  poLs  ,  burnt  by  Alexander 

”  C“Q'S"  «—W. 

ofabeAndrtsadaySftra"*”’  haththeCit>'ofW.  whk*  is  theEcfe**, 

Ajjyrta,  whereof  the  Turkpofiefles  part ,  hath  Mcfil  for  its  Capital,  which 
is  the  Ancient  NtriPve  the  Metropolis  of  the  Ajjyrians  V 

JiStrTva  *  ^  D!arZ‘meM>  *ts  principal  Towns  are,  MmumUrm 

*■  « 

K^:r;^aSnedhath  "f0ritS  Pr'nc'P*e  Town>  where  the 

cnixz, h:^^trhichittafecsitsmodcm  name> 

The  moil  Remarkable  Ides  of  Perfta  are  in  the  Gulf  of  that  Name  •  that 
thC  Sm£h,s  ’  and  hathaTownof  the  lame  name  kit 

takethe  kivhef^Orienml'S^arisUS  *  ^ >^on  that  about  ^ it  they  fifttfor ,  and 
|her/rS!h'  Thfchriffian  Refi^on  ^Sered"^^^!  in^T''  ^ 
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CHAP.  IV. 

The  Empire  of  the  great  MOGOL. 

THE  Ancients  divided  the  Eaji-hdies,  into  India  on  this  fide  ,  and 
1  ?ther  fide,ot  I'>  the  firft,  called  now  hMan 

which  lies  between  that  and  another  River  named  Ind-a ,  is  the 

ihe\\'eft^mpcre  °f  UV  '  !t  hath  t0  the  North  Tur mafia,,,  to 

which  we  n,  r  i  ’  t0  the  S?Uth  the  Terrkor'«  of  feveral  Princes 
hercaftermention  ;  and  to  the  Ealt  the  Kingdom  of  Bengal*  , 

C±  rvnt0fCV£rf  K,ni?do,ms>  which  carry  generally  the  Names  of  their 
DM>  KaM>  CaJmir-  but  the  King- 
t^Mot^'ifia,a\i0r^e,r°tAlu-  Thc  ufual  Pl^e  of  Refidenceff 
PHL^fii  r,ehW£u"’’  blsMcaCeiS  MaSnificent,  and  he  is  the  Richeft 
QUA-rn  ^  ?r<Lm  Preci0Us  S^nes.  He  is.  Mahumetan ,  and  moft  of  his 
lateKfmonlTrh^  famc  Rel'g““  5  but  there  arc  many  Chriftians  and  Ido- 

to  Z  rto  anihanSrc '  °f  ,  who  hold  it  a  deadly  Sin 

to  eat  any  thing  that  ever  had  life ;  who  are  there  called  Brnniam. 


CHAP.  V. 

The  other  States  of  the  E  A  S  T-I N  D I E  S 
and  what  the  PORTUGUESE  and 
other  Nations  Poffefs  there. 


BEofSKl fUrtl7  7TlU?  Xt a  V'!-'v  ot  thc  other  Kingdoms 
ot  the  Eafi-lndics,  and  ot  what  the  King  ot  Pom, gal  PodelTcs  there 

ad.  w”  c™“Zri'*r£;  ,3n,U1clW5?»°""' 

Which  are  the  Kingdoms  ot  cJ™,  t,2i.  “  a,fd“l “ 

where 


i 
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•  •  where  are  Negapatan ,  Mahafor  or  St.  Thomas,  and  the  Kingdom  of  Bijha- 
gar ,  Narfingue ,  Golconde  and  Orixa ,  which  bear  the  Names  of  their  chief 
Cities.  The  twoCoaftsof  this  Pcninfule  are  divided  by  Mount  Gate  which 
ends  at  Cape  Comorin .  The  Countrey  feituated  on  this  Mountain  is  called 
Balagate. 

At  the  Entry  of  the  other  Peninfule,  which  is  to  the  Eaft ,  we  meet  with  the 
Kingdoms  and  Cities  of  Pegu ,  Siam,  Camboia  and  Tunquins,  and  in  the  Pen- 
ninfule  is  the  Kingdom  of  Malacca  ,  with  its  City  of  the  fame  Name ,  which 
.  is  the  Southermoft  Extremity  thereof 

In  the  Entry  of  the  other  Peninfule  ,  which  is  to  the  Weft ,  is  the  King¬ 
dom  of  Cambaya,  with  a  City  of  the  fame  Name ,  and  another  called  Star  at, 
which  is  very  large ,  and  a  place  of  great  Trade ,  and  the  Refidcnce  of  our 
Englijh  Prefident  of  India. 

Th«  Kingdam  of  Rcngala  is  near  the  mouth  of  Ganges,  between  the  States 
of  the  Mogol  and  Pegu. 

The  King  of  Portugal  poflefles  the  Ifle  of  Diu,  near  the  Kingdom  of  Cam- 
bay  a,  which  has  a  Town  of  the  fame  Name  near  the  Kingdome  of  Decan 
the  City  of  Goa  ,  one  of  the  greateft  Towns  of  the  Indies ,  and  the  Refidcnce 
of  the  Archbifhop  and  Vice-Roy  •  fbme  places  on  the  Coaft  of  Malabar ,  and 
on  the  other  fide  he  had  heretofore  Maltapur  a  confiderable  Town ,  where  it 
is  beleeved  the  Body  of  St.  Thomas  is.  In  the  other  Pcninfule  formerly  he 
held  Malacca ,  which  the  Dutch  have  lince  taken  from  him.  Befides  thefe 
.  he  hath  feveral  Iflands ,  and  fome  places  in  others  which  belong  not  wholly 
.  to  himfc-lf. 

CHAP.  VI. 

The  Kingdom  of  CHINA. 

SOmc  Authors  make  this  Kingdom  as  big  as  all  Europe ,  fo  vaft  is  its  Ex¬ 
tent.  It  hath  the  Ocean  to  the  Eaft  ,  Ccchinchina  to  the  South  and 
to  the  Weft  the  Indies  and  part  of  Tart  ary  ,  which  it  hath  likewife 
in  the  North,  and  from  which  it  is  feperated  by  that  Famous  Wall 
of  Four  hundred  Leagues  in  Length.  It  is  divided  into  Fifteen  Provinces 
the  Names  of  which  it  is  not  very  material  to  know :  There  are  above  Two 
thoufand  Cities  reckoned  to  be  in  this  great  Kingdom ,  and  of  them  Peking 
is  the  Chief  and  the  Imperial  Seat  of  their  Kings.  That  Throne  was  over¬ 
turned  by  the  Tartars^  who .  ruined  this  Empire  ,  and  pofleft  the  greateft 
;  part  thereof ;  but  the  Natives  have  lately  recovered  their  Liberty  again  and 
cxpulfed  the  Conquercrs.  Nanquin ,  Xanton  and  Amiss ,  arc  the  moft  con- 

fiderablc 
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taut  a  A  y, 

whole 

JL  the  Ninth,  totlicEaftthe'sf^ah'-^”f"^‘’'%?  the  Ocean  to 

to  tome  Maps ,  and  to  the  bourl ,T~,A''T’j  °r  aCQ»dmg 
vcral  Princes  have  Dominions  in:  ri . .  ,  r  A  h‘%a’  chi”«.  Se- 

the  Prince  of  Niuch,  on  the  EuiK  -dc^  *^1!'  j’o“d  among  °*W 
But  the  moil  conlidcrable of a'l  isth’rl^n  d  J  “'3d  Co?]u<:r«i  China, 
vinecs  is  Cathay,  which  ^  £, CbZn  \  •  °f  h>  <«Pro- 
tha.  of  PiyJ,  Co  uncertain  Men  •  e  Z  1  ‘  ■  P*  ?  CamU“  «* 

Countries,  fr  is  nevertheiefs  tWc  thtt  thcr  ct  tho«=  difenc 

into  Soc.ct.cs calk..:  Hordes:  They  Inhabit  th.r  ,aS‘tbol‘.d^«''fiir/,  divided 
De/.f  ,  near  which  is  the  Kingdom  of  A  rf,  pW?  "'  S  »  Calkd  T™>7 
Name  on  the-  thefi-Cou  rev-a  '  ’  '"'a  8  Town  on  *c  fame 

whit:.  isaf,.,„t  Annual,  that  is  lnl^i’phnt ed>  grov's  the  Bm-amtz, 
Shane  like  Lamb,  amt  fait  ed  to  ,  ih  t  “f  T-  ^ =  Ic  »  in 
E_ut:.  the  G..JS,  which  once  failit  it  S ,er  f  7hlch*t  NAblcs  anti 

f7}’  17  '"C’  r"rT-4m  and  Zagathy  the  chi-f  Citv"  .Tllc?rher  farts 
kandy  the  Imperial  Seatofrhn  Vi  ^  %•  ,  whereof  is  Samar- 

,  are  M..ht^c-tans  there  u7T  r”*  f*  of  **  &• 

fewChriftians  among  them.  '  X  :ltCrs’  <omc and  very 
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CHAP.  VIII. 

The  Ifles  of  ASIA  in  the  Ocean. 

IN  treating  of  the  Tetritories  of  the  Turk  ,  we  fpake  of  the  Ifles  of 
Afia  that  are  in  the  Mediterranean :  We  muff  now  mention  thofe  in  the 
Ocean  which  belong  to  that  part  of  the  World  •  but  feeing  they  are  fo 
numerous,  that  a  large  Volume  would  be  too  little  to  defcribe  them  all  in, 
We  (hall  only  touch  at  thofe  which  are  the  moft  confiderable  and  of  grcateft 
Noteamongft  them.  ■ 

The  Maldives  lie  towards  the  Cape  of  Comorin ,  to  the  South  and  Weft 
thereof ;  there  are  many  of  them ,  and  they  reach  to  the  Line  ,  being  di¬ 
vided  into  certain  Parcels,  which  are  called  Attollons ,  and  contain  many 
fmall  I  {lands ,  feparated  by  verry  narrow  Channels  ;  they  are  full  of  Cocc- 
trees  j  the  Inhabitants  are  Mahometans,  and  fubjedl  to  a  King. 

Zeilan  or  Zeilon  ,  is  near  Cape  Comorin  ,  being  Two  hundred  and  forty 
Leagues  in  Circumference  :  The  Indians  call  it  Tenafirtm ,  that  is,  a  Para- 
dice  of  Delights ;  there  grows  the  Tree  whereof  Cinnamon  is  but  the  Bark, 
and  that  infuch  plenty  ,  that  there  are  whole  Forrcfts  of  them  :  Fair  Eme¬ 
ralds  and  fairer  Elephants  are  likewife  to  be  had  there.  Some  would  have 
it  to  be  the  Taprobane  of  the  Ancients,  which  others  think  to  be  Sumatra . 
One  of  its  chief  Towns  is  Sitava'ca  ,  the  Refidence  of  a  Prince  who  takes 
the  Title  of  Emperor  of  Zeilan ,  to  whom  the  other  Kings  are  Tributary. 
It  is  divided  into  feveral  Kingdoms ,  of  which  Candy,  that  is  in  the  middle  of 
the  reft,  is  one  of  the  chief  The  Portuguefe  had  formerly  fome  places  there, 
of  which  Columbo  was  the  moft  Important :  But  at  prefcnt  the  Hollanders  are 
pofleffed  of  that  and  much  more  than  ever  the  Portugneft  had.  The  Natives 
are  either  Mahumetahs  or  Idolaters. 

Sumatra  is  divided  by  the  Strcights  of  Sincapura,  from  the  Peninfula  of 
Malady  a.  Moft  part  of  the  Modern  Geographers  talce  it  for  Taprobane ; 
the  Equinoctial  cuts  it  almbft  in  the  middle,  it  is  very  large,  and  fome 
afllgn  to  it  Thirty  Kingdoms.  Its  chief  Towns  arc,  Achetn  ,  Vedar ,  and 
Batbam The  Inhabitants  profefs  Mahumetanifm  ,  and  many  of  them  are 
ftilf  Idolaters. 

Great  Java  is  near  to  Sumatra,  and  is  teperated  from  it  but  by  an  Arm 
of  the  Sea ,  called  the  Streigbts  of  Sonda.  This  Illand  is  about  Two  Hun¬ 
dred  Leagues  in  Length,  but  not  above  Forty  in  Breadth:  It  is  Subjedt  to 
feveral  Princes,  who  are  Tributaries  to  another,  by  them  called  Mataram , 
that  is  to  fay,  Emperour.  It  hath  conlidcrable  Towns,  filch  as  Bantam , 
Balambuam ,  Jdpara  and  Batavia  ,  called  lo  by  the  Hollanders ,  being 

formerly 
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formerly  called  Jacatra  ;  They  took  it  in  the  Year  One  thoofand  iix 
hundred  and  feventecn  ,  and  have  ftrongly  fortified  it,  and  made  it. the 
Refidence  of  their  General ,  and  Principal  Seat  of  their  great  Eajr-India 
Trade.  The  Inhabitans  of  the  lfland  are  for  the  moft  part  Mahumetans. 

little  Java  is  now  called  Cnmbava,  and  but  little  known ,  fbme  of  its  In¬ 
habitans  are  Idolators. 

Borneo  lies  to  Eaft  of  Malacca  and  Sumatra ,  and  to  the  North  of  Java  : 
This  is  one  of  the  greateft  Iilands  in  the  Ocean  •  it  is  almoft  round,  and 
hath  abo%'e  zoo  Leagues  in  Diameter.  Its  Principle  Town  carries  its  Name. 
Moft  part  of  the  Inhabitans  profefs  Mahumctanilme ,  and  the  reft  are  plunged 
in  Idolatry. 

Cikbcs  is  to  the  Eaft  of  Borneo ,  and  is  much  left  than  it,  the  chief  Towns 
thereof  are  one  that  goes  by  the  fame  Name  and  Durate. 

Gilolo  is  to  the  Eaft  of  the  former,  and  is  not  fo  great  •  it  hatha  Town 
of  its  own  Name,  and  another  called  TJo.  . 

The  Molucca's,  fb  Famous  for  the  Cloves,  Nutmegs,  and  Mace  ,  which 
they  difperfe  through  the  whole  World,  lie  under  the  Equino&ial ,  betwixt 
Celebes  and  Gilolo.  The  chief  are  Ttrnaie ,  Tickr ,  Motir ,  Machtan  and 
Bach  tan.  The  Portugu  efi-  have  hud  lome  places  there  ,  which  have  been 
difputed  by  the  Englijb  and  Dutch,  and  finally  earned  by  the  latter  ,  who 
have  Engroflcd  the  Trade  of  thole  Rich  Spices. 

Banda  is  to  the  South  of  GiUo  ,  and  fur  nifties  alfo  Nutmegs.  The 
Hollanders  have  the  P»  ificllion  thereof. 


The  Philippine  Ijland  ,  called  lo  by  the  Spaniards ,  in  Honour  of  their  King 
Philip  the  Second ,  arc  fb  many  in  number  ,  that  fome  Authors  reckon  a- 
bovc  Ten  thoufmd  of  them.  They  lie  Northward  from  the  Mollucca’ s, 
and  Eaftward  trom  Cochinchina.  The  greateft  and  moft  conliderablc  of  them 
is  Laconia ,  where  the  Town  at  Man'll  ha  is.  The  other  that  are  remarka¬ 
ble  are  thofe  of  Mindanao,  which  hath  a  Town  of  its  Name,  the  Hies  of 
Sr.  Juan  ,  of  Cebu  ,  Mat  an  and  Tandayo  :  Betwixt  this  laft  and  the  Hie  of 
Luc  on ,  is  the  Streights  of  Manilha,  Famous  amongft  Navigators. 

Amacao  or  Macao  ,  is  a  (mall  llland  on  the  Coaft  of  China ,  where  the 
Portgucf  have  a  Town  of  the  fame  Name. 

The  Ifle  For  mo  fa ,  the  Lucaios ,  and  fome  others ,  arc  to  the  Eaft  of 
China. 

The  Empire  of  Jappan ,  is  compofed  of  feveral  great  Iftands  ,  on  .the 
the  Eaft  of  China  ,  the  chief  of  which  is  called  Niphon ,  and  its  Capital 
Town  Meaco  •  though  thisprefent  Emperour  hath  his  Court  at  Jedo  in  the 
Eaft  part  of  the  lfland.  Many  Jefuites  have  here  loft  their  lives  for  Preach¬ 
ing  Chrift  to  that  Idolatrous  People.  To  the  North  of  this  Countrey  thr 
Land  oFJcjJb  hath  been  lately  dilcovcrcd  ,  divided  from  it  by  the  Streights 
of  Sangar. 

The  chief  Mountain;  of  Apia  ,  are  Taurus  ,  Liban.'/s ,  Caucaf/s ,  and  L 
mans.  Its  chief  Capes,  are  that  of  Comorin  in  the  Indies ,  Liampo  in  China, 
Fartach,  Razafaate  and  Afonx.:wdao?i  in  Arabia  the  happy,  and  the  Prow.oir 
Bbb  :  '  lore 


'U^7~of  Tabin  in  Tartary.  Its  principal  Rivers ,  are  the  Volga  ,  Araxez, 
Ox  us  now  Abiantus  ,  and  Jaxartes  or  Cheftl ,  which  run  into  the  Cafpian, 

Euphrates  and  Tigris  come  from  the  Mountains  of  Armenia ,  embrace 
Me  (Jot  ami  a  ,  and  uniting  in  Chaldea ,  fall  into  the  Gulf  of  Perfia.  Indus 
comes  from  Caucafus ,  gives  its  name  to  Ww,  which  it  watereth ,  and 
afterward  runs  into  the  Ocean ,  as  Ganges  does  into  the  Bay  of  Bengali. 

The  Cofmin  pafl'es  by  Pegu ,  and  the  Men  an  by  Siam ,  they  both  proceed 
from  the  Lake  of  Chtamay  ,  and  fall  into  the  Ocean. 

The  Yellow  and  Blew  Rivers  are  m  China. 

The  ! Tartar ,  that  is  thought  to  have  given  Name  to  Tartary ,  runs 
into  the  Northern  Ocean ,  and  the  Oby  al(b. 

It  is  to  be  obferved,  that  the  greateft  part  of  Afia  is  in  the  Temperate 
Zone:  It  hath  fbme  Regions  in  the  Torrid,  to  wit,  part  of  Arabia  the 
happy ,  and  of  the  Indies  •  with  many  Iilcs.  Some  Countreys  of  Tartary  are 
in  the  Frozen  7,one.  To  conclude,  Afia  reaches  from  the  Eciuino£hal  to 
the  Seventieth  degre  of  North  Latitude ;  and  fomc  of  its  Ifles  are  Ten  de¬ 
grees  beyond  the  Line. 


CHAP.  IX. 

A  F  R  I  C  A. 


THcre  is  no  need  of  eroding  the  Sea  to  go  from  Afia  to  Africa  , 
iince  we  have  a  paffage  by  Land,  which  is  the  Jjthmus  of  Suez, , 
betwixt  the  Red  Sea  and  the  Mediterranean.  Having  palled  that, 
we  find  at  firft  fight  Egypt ,  and  proceeding  from  Eaft  to  Weft  ,  we  (hall 
in  order  find  Barca  ,  Barbary  ,  and  the  Kingdoms  of  Fez,  and  Morocco , 
that  are  waflied  with  the  Ocean.  Afterward  from  North  to  South  ,  we 
will  nicer  with  Biledulgerid ,  Zabara,  the/iountrey  of  Ncgres,  Guinea 
the  Kingdom  of  Congo ,  the  Countrey  of  Caffres ,  as  far  as  the  Cape  of 
good  Hope.  Afterward  going  towards  the  North,  we  fhal  findZ^e- 
lar,  and  lbme other  Countreys-  and  then  having  vifitcd  thofe  Regions 
that  are  in  the  heart  of  Africa ,  as  Nubia ,  Ethiopia  ,  and  Monomotapa  , 
wc  (hall  end  with  its  Mountains,  Capes  and  Ifles. 


CHAP. 
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C  H  A  P.  X. 

EGYPT  and  the  Region  of  BARCA 

TE  (hall  view  the  Countreys  of  Africa  ,  that  lie  upon  the  Ocean 
'  “trcr  l'hat  we  have  feen  thofc  that  are  upon  the  Mediteranean.  ’ 
Egjpf ,  fo  famous  both  in  Sacred  and  Prophane  Hiftory  •  which 
,  TA,  fPcJk  fo  o[ccn  ot  Pharaoh's  and  Ptolomies  ,  hath  on  ’thcEaft 

ihe  !  S/^  5  imd  th r  i  on  lhc  North  Mediterranean, 

on  the  Welt  the  Countrey  of  Barca  ,  and  on  the  South  Nubia  and  Ethi¬ 
opia.  It  hath  not  fo  many  Towns  at  prefent,  as  it  had  heretofore.  The 
Metropolis  of  it  is  Caire,  a  very  great  City  on  the  right  Bank  of  the  River 
ot  Nile.  On  the  other  lide  of  that  River  are  to  be  Ren  thofc  famous  Py¬ 
ramids,  which  were  the  Monuments  of  fome  Kings,  and  have  beenrecko 
ned  amongft  the  Seven  Wonders  of  the  World  •  and  as  in  all  probability 
they  were  the  molt  ancienteft  of  the  Seven,  fo  5tis  certain  they  are  the 
only  one  remaining.  Nile  having  walhed  Caire ,  divides  it  felf  into  two 
Branches  ,  which  embrace  the  Countrey  called  Delta ,  from  the  Greek 
Letter  A,  which  it  relemblcs;  thele  two  Branches  produce  others  which 
made  fevcral  Mouths  to  that  River,  fome  of  which  are  Ropt  up/  The 
other  Towns  arc  Afna,  anciently  Siene ,  towards  the  South  Alexandria 
heretofore  the  Capital  City  under  the  Ptohmies ,  preferves  Rill  in  its  ftatcly 
Ruins ,  the  Name  of  Alexander  the  Great,  who  founded  it :  It  lies  upon 
the  Sea,  and  near  the  place  where  the  Phare  Rood,  which  was  one  of 
the  Seven  Wonders.  Rofitta  and  Damieta  ,  are  alio  upon  the  Sea  at  two 
other  Mouths  of  the  Nile.  All  this  fair  Countrey  is  made  wonderfully 
fruitful,  by  the  over-flowing  of  the  Nile,  and  is  fubjeff  to  the  Turk :  the 
Inhabitants  are  Mahometans,  but  there  are  many  Jews  and  fome  Chriftians 
among  them. 

The  Region  of  Barca  was  anciently  called  Cyrenaica ,  and  hath  Krypton 
the  EaR ,  the  Sea  on  the  North  }  on  the  Wert  Barbary ,  and  the  Defarts 
that  carry  its  name,  with  Lybia  on  the  South  •  its  chief  Town  is  likewife 
called^  Barca  •  the  others  are  Alberton,  Patriarcha  ,  Bonandrea  ,  Berniche 
and  fome  more.  The  People  are  Mahumetans,  Subjects  to  the  Turk.  , 
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C  H  A  P.  XI. 

B  A  R  B  A  R  Y ,  with  the  Kingdoms  of 

FEZ  ^MOROCCO. 


BArbary  hath  to  the  Eaft  the  Countrey  of  Barca ,  to  the  North  the 
Mediterranean ,  to  the  Weft  the  Kingdoms  of  Fe<z  and  Morocco  , 
and  to  the  South  Mount  Atlas  ,  which  divides  it  from  Bilednlgtrid. 
Going  from  Eaft  to  Weft  we  find  the  Kingdoms  of  Tripoly ,  Timms , 
Atgiref  and  Tremefin  or  Telenfin ,  with  their  chief  Towns  of  the  fame 
Name.  Near  to  Tunnis  are  to  be  feen  fome  Ruins  of  the  famous  Carthage . 

In  the  Kingdom  of  Algier  is  Bngie  and  Gigery  •  and  fome  other  places  that 
may  be  feen  in  the  Map ,  but  very  little  known  to  us.  The  People  of 
that  Countrey  are  Mahumetans,  and  fubjedt  to  the  Turk,  and  have  for 
many  Ages  pradlieed  Pyracy  upon  the  Mediterranean  ,  to  the  great  Annoy¬ 
ance  of  the  Chriftians  Commerce. 

The  Kingdom  of  Fez,  has  to  the  South  Morocco  ,  to  the  Eaft  the  King-  , 
dom  of  Tremiftn ,  to  the  North  the  Streights  of  Gibraltar ,  and  to  the  Weft  j 
the  Atlantick  Ocean ;  its  chief  Cities  carries  the  fame  Name ,  and  is  a  beau- 
tiful  and  {lately  Place ;  the  Principal  Mofque  of  it  is  above  a  quarter  of  a 
mile  in  circuit,  and  therein  burn  conftantly  Nine  hundred  Lamps.  The 
■other  Towns  are  Mahamore  ,  Lav  ache ,  A  leaner ,  and  Tetaan  (the  two 
former  belong  to  the  King  of  Spam )  and  Tangier  belonging  to  the  King 
of  Great  Britain.  f 

The  Kingdom  of  Morocco  lies  to  the  South  of  that  of  Fez,-,  its  chief  | 
City  bears  the  fame  Name ,  and  is  beautiful  and  large ,  though  it  hath  loft 
much  of  its  ancient  Splendour.  On  the  the  Top  of  one  of  its  Towers,  arc  { 
three  Golden  Balls,  which  are  believed  to  be  Enchanted.  Next  to  Morocco, 
the  Town  of  Agmet  is  the  moft  confiderable  :  Thcfe  two  Kingdoms  be¬ 
long  to  one  Prince,  who  is  called  Emperor  of  Morocco ;  he  is  Mahumetan, 
and  his  Subjedls  are  of  the  fame  Religion  j  but  there  are  many  Jews  and  I 
Chriftians  among  them.  I 
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CHAP.  XII. 

biledulgerid  wzahar  a. 

B/LEi)t7LGER/D  fignifies  a  Countrey  of  Dates  ,  becaufe  it  a- 
bounds  wnh  Palm-trees,  which  bear  that  Fruit.  The  Ancients 
called  that  Region  ^unndia  •  it  reaches  from  the  Atlanticlc  Ocean  to 
fpace  of  a  Thoufmd  Leagues :  Mount  Atlas  divides  it  from 
Baybary  on  the  North  ,  and  Zara  bounds  it  on  the  South.  Its  beft  Pro 
SMe‘V,,  the  A'^ntick  Ocean;  the  reft,  which  are  Tefe,,VjT, 

rffi  -T  ’  Z  b  ’  l"d  f?m?  °Fh,ers’  moft  of  which  take  their  Names  from 
thetr  Towns,  are  but  httle  mhabited,  by  rcafon  of  the'  great  iniW 

zTharfn  °nr",!  'uX‘T  Animals>  and  barrenly  of  the  Soil. 
Aahara,  01  the  Defirt,  ]s  the  Ancient  Lybia ,  and  reaches  from  the  OrMn 

to tl^S^outli^  hTh to  the  North,  and  the  Countrey  of Negres 
£  "f  S  {).  .*  ,  1  her.c  . 13  hardI7  a”7  thing  there  but  Defarts  and  heapf  of 
Sand  ,  which  being  driven  by  the  Wind,  many  times  bury  Travellers  alive 

tablv  Em8  H  ^  Lhe  4re?Be“»rf  the  S“"  .  -nde/the  Air  mfuppo! 
r„L  ,  H°w^er  there  are  fome  places  inhabited,  as  Zanhaga,  Zuenliga 

B‘ldM  ’  and  fome  others>  <°  Me  known  to  us,  that  ie 
IA  o  mT  W‘,'h  any  certmnty  ot  them.  Theft  People,  as  well  as 
rhofeof  Biledulgerid,  are  Mahumetans,  and  (bmt  of  them  Idolaters. 


c  H  A  P.  XIII. 

The  Co itntrey  of  Negres  and  Guinea. 

T  Hat  Countrey  which  is  called  the  Countrey  of  Negres  or  Nim’ia 
hath  on  the  Weft  the  Asia, stick.  Ocean  ,  on  the  North  the-  Defartr, 
ofir/’M,  on  the  Eaft  Egypt,  Nubia,  and  the  Empire  of  the 
■  .  Abln!).  a?d  on  the  South  Guinea  and  the  Kingdom  of  CW  •  It 
k  about  a  Thouland  Leagues  in  length,  andof  a  very  ranfiderable  brfadth 
The  River  Mrrr  waters  ,t,  and  over-Sowing  like  the  Nile  renders  it 
fruitful:  It  is  divided  into  feveral  Branches,  whereof  the  two  chief  are 

Th7t"’r  C  R‘0£ran.deJ  .Thicb  fall  into  the  Ocean  near  Cape  de 
■  •  That  great  Countrey  is  divided  into  feveral  Kingdoms,  '  of  which 

the 
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the  mod  remarkable  are  Gene  boa  ,  Tombut ,  Senega,  Gago ,  Gualata ,  /We///, 

,  Agadez ;  and  betwixt  the  Branches  of  the  Niger ,  the  Kingdom  ot 
the  Jalojf  'es  and  Gamboa.  They  have  generally  either  given  or  taken  their 
Names  from  their  chief  Town?.  The  People  aveot  different  Religions  ;  a 
great  many  of  them  are  Idolaters,  and  fomc  few  arc  Mahometans  •  they  arc 
iubjedt  alio  to  different  Princes. 

Guinea  hath  to  the  Eaft  and  North  the  Countrcy  of  Negros ,  in  which 
fome  Geographers  alfo  place  it,  towards  the  Welt  and  South  the  E: bn. pick 
Ocean.  It  contains  the  Kingdoms  of  Sierra  Leona ,  Sa'oon  and  Benin.  It 
hath  no  Towns  of  any  note.  The  Coaff  there  is  called  by  lev  oral  Names, 
as  the  Grain  Coajl ,  the  JguajiuCoaft,  and  the  Gold  Ccafr ,  upon  which 
the  Englilh,  Dutch,  and  fome  other  Nations ,  have  their  Forts  and  Facto¬ 
ries.  The  Natives  drive  a  great  Trade  with  the  Europeans,  who  tranfport 
yearly  into  the  JVsfi-hulies ,  foveval  thoufands  of  thefe  wretched  Animals, 
lold  to  them  by  their  inhumane  Lords ,  and  lomctimes  by  their  own  Pa¬ 
rents,  into  perpetual  Slavery.  This  Countrcy  abounds  in  Gold  ;  the  Na¬ 
tives  forthemoff  part  are  Idolaters ,  and  Ibmcol  them  worfhip  their  Kings, 


The  Kingdoms  of  Congo,  Cacongo,  An¬ 
gola,  Malemba,  and  Mataman. 

THefe  Kingdoms  are  by  fome  Geographers  placed  in  Ethiopia  •  but 
we  diffinguifh  them ,  bccaule  under  that  name  the  Countrcy  of 
the  Abyljim  is  chiefly  underflood 
The  Kingdom  of  Congo  hath  to  the  Eaft  the  Empire  of  Prcfltr 
John,  to  the  North  the  Countrcy  of  Negres ,  to  the  Weft  the  Ocean  of  E- 
thiopia  ,  and  to  the  South  the  Kingdom  of  Angela.  It  is  divided  into  fe- 
verai  Provinces,  and  its  chief  Town  is  called  St.  Salvador.  Next  to  that 
the  molt  remarkable  are  Panho ,  Batta ,  Sanho ,  Stinde ,  Pemba ,  which 
rake  or  give  their  Names  to  their  Provinces.  The  River  Zaire,  that  comes 
from  a  Lake  of  the  fame  Name,  runs  through  this  Kingdom ,  with  a  Stream 
famous  for  its  fwiftnels  and  breadth.  That  of  Coanza  makes  the  Ifle  of 
Loavda  at  its  Mouth  •  there  is  another  River  likewise  called  Lelunde.  In 
the  Northern  part  of  this  Countrey,  there  are  People  called  Anzicams,  who 
are  reported  to  eat  Mans  Flelh,  which  is  fold  in  the  Shamble?,  as  Beef  and 
Mutron  with  us. 

'When  the  Portuguefc  diftovered  the  Kingdom  of  Congo ,  the  Inhabitants 
ot  it  were  Idolaters ,  and  worfhiped  the  Sun  ,  believing  that  the  Souls  of 

good 
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'  S?  tefe 

it  ira  Tovnfobftmdlnl,  11  fi.-.-fr,  and  .her. 

The  Kingdom  of  Malemba  is  to  the  F,  a  c  a  7 
Zambre-  that  o S  Ma.aman  is  to  the  South  ofk^  Th^p"^  the  Lakc 
Kingdoms  are  Idolaters,  but  the  Jefuitesdafty  endeavouTthei, 

CHAP.  XV. 

I  a,d 

it  are  good  Ports.  No  Towns  a/emKr  A7”S  rhe  Co^  °f 
le  altogether  barbarous,  having  neither  Laws  Kin/^"  N,  ’  the  Pc0Ple 

whVhT  °\.GoodHoP‘  the  Hollanders  have  planted^’  Rf!'S,on-  Near 

h3™  ».  ■  i,!  cllirf  Tow,, 

Some  Authors  take  this  Countrey  for  the  Land^O  r°  N"  °f  C"awa- 

rent  to  fetch  Gold  for  Adorning  of  that  ftatelv  T'’  7  "'1lUher  SokmM 
Zmguebarg  to  the  North  of  it  ,  and  extender  r  Whlch  he  Builr- 
Ocean ,  wh.ch  it  hath  to  the  Eaft ,  as  far  i  the  K'  N  UPon  rhe  Man 
it  hath  on  the  North  fide,  and  the  Empire  of  thf^/?"1  °l  '  which 
comprehends  Six  Kingdoms  to  wi,  7  ,  to  the  Weft,  ft 

Qjfloa,  Membaza,  and  Me'ltnde-  ea’ch  offhem  ^CtambtV<e ,  Angotbe  , 
bearing  , ts  Name.  Thelnhabuan^  areldits  orM"'/6  *  CaPital  Town 

ijSfsisnaft;  aw*  j*» 

P”  ■  •“  “  m  w."i. 
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Next  wc  find  the  Kingdoms  of  Magadoxo  and  Adel,  with  their  Capitals 
of  the  fame  Name,  the  latter  reaches  to  the  Cape  Guardafuy  and  the 
Streightsof  Babel  mandd  which  Joyns  the  Ocean  to  the  Red  Sea. 

The  Kingdom  of  Abet-  is  upon  that  Sea  and  under  the  Ottoman  Empire. 
Its  chief  Towns  are  Arguico  ,  Do?jcale  and  Suguam ,  all  three  Maritime. 

If  there  be  any  other  little  States ,  they  are  lo  inconfiderable  ,  that  it  is 
not  worth  our  while  tcydfop-and  view  them  ,  juft  when  we  are  about  to 
confider  larger  and  more  Famous  Territories  in  the  middle  ot  Africa, 
whereof  we  have  now  Surveyed  the  Confines. 


CHAP.  XVI. 

NUBIA. 

NUBIA  hath  the  Nile  on  the  Eaft ;  which  divides  it  from  Ethio^ 
phia,  that  is  likewife  to  the  South  ot  it.  The  Countrey  of  Negro's 
on  the  Weft,  and  Egypt  on  the  North.  Its  Metropolis  of  the 
fame  Name  is  upon  the  Nile,  and  the  others  deferve  not  the  Name 
of  Towns,  being  but  pitiful  Villages.  The  Inhabitants  have  been  Chrifti- 
ans,  and  according  to  foine  Authors  are  fo  ftill  •  but  without  any  Exercife 
of  Religio  :  of  which  they  retain  nothing  but  the  fhadow  and  confuted 
Knowledge. 


CHAP.  XVII. 

Ethiopia  or  the  Empire  of  the  Aby finis. 

£ r~ >  Ome  Geographers  divide  Ethiopia  into  the  U|-  per  and  Lower ,  and 
under  this  comprehend  the  Kingdoms  ot  Cargo  ,  Argcla,  and  Ibmc 
others ,  whereof  we  have  treated  •  and  thole  of  Mmcmetapa  and 
Monr.  rn  gi ,  or  which  wc  fhall  (peak:  And  under  the  other  they 
place  the  Empire  of  the  AhjjJin, ;  but  becaufe  this  retains  particularly  the 
Name  of  Ethiophia  ■,  wc  (nail  ule  the  fame  without  perplexing  our  lelves 
about  that  Divilion. 

Ethiopia  has  to  the  North  N  :bia and  Egypt,  to  the  Eaft ,  the  Kingdom 
of  yifcand  Zavgueba*  ,  ro  the  South  Mcnamugi ;  and  to  the  Weft  the 
Kingdome  o£  Congo,  and  the  Countrey  of  Negro's.  That  vaft  Trail  of 
Land  which  makes  the  Empire  of  the  Abyjfms,  is  all  in  the  Torrid  Zone, 

and 
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and  reaches  almoft  from  the  one  Tropick  to  the  ot-W  ^  i  ,  r 
North  to  South,  is  Six -hundred  Lea|f.  Th oft  il“£d 

tegr  *“  *•  *“ »mOS!^rss 

as’fisa  -ss 

inconlideralle  ,  havinl  ncirt  ‘  and 


inconlideraUe  ,  havinl  neither  L-  v  '  °'™S  hfre  !'remc™  and 

Sfe  bfs rSsafrcy’ but with »££ 

SK^SSriSSST*-  •*-  **  ““ ■*->  -  «- 


C  H  A  I».  XVIII. 

The  Kingdoms  of  Monoemugi  and 
Ivionomotapa. 

'T'  Ct  the  North  thci Empire  of  the 

I  io'lf  ’• 1  t  r  f'lv  anJ  “  the  South  Mono- 

Ms’  on  t  1  u  f  L  d'1"’  whereof  w  have  fpnkcn, 

**“•«*  otlf  ./y- 

CaL,  To  the  Northward  of  Id  sla'e  rti"”  u’e  aJA  t*? 
Mounts  of  the  Moon.  The  Inhabits  arc  nhnoft  void  of  tint  IT 


Cce  i 


The 
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The  Kingdom  of  Monomotapa ,  hath  the  laft  Kingdom  we  fpake  of  to 
the  North  ,  and  on  all  other  Tides  the  Countrey  of  the  Caffres.  The 
chief  City  of  it  and  Seat  of  the  Prince  is  of  the  fame  Name  ;  its  other 
Towns  are  Mogar  ,  Mofata  and  Gale .  Under  it  are  comprehended  the 
Kingdoms  of  Toroa ,  Inhambane  ,  and  Inhamior.  Its  Inhabitants  arc  Idola¬ 
ters,  whom  the  Jefuits  labour  to  convert  to  Chriftiamty. 

This  Rigion  is  watered  with  the  Rivers  of  Cuama  and  Spirit"  Santto. 

Thefe  are  the  more  known  Regions  of  Africa  ,  which  yet  are  fo  little, 
fo  that  what  we  can  fay  of  them  deferves  not  the  Name  of  a  Defcnption. 
The  chief  Mountains  are.  Atlas,  Sierra-Ltona  ,  Mount  Amur a  ,  and  the 
Mountains  of  the  Moon. 

The  chief  Capes7  thereof  are,  Cape  Verd ,  the  Cape  of  Good  Hope ,  and 

G“lt?Kwcrs  are  the  Nile  that  runs  into  the  Meditarranean  ,  after  it  hath 
watered  Ethiopia  and  Egypt.  The  Niger  that  runs  through  the  Countrey 
of  Negres,  and  falls  into  the  Atlanttck  Ocean  near  the  Cape  Vtrd ,  where 
it  makes  many  Branches.  The  Zambre,  that  proceeds  from  a  Lake  of  the 
fame  Name,  runs  through  the  Lake  of  Zacbaf,  and  dividing  it  fell  into 
two  Branches ,  one  whereof  is  called  Cuarna  ,  and  the  other  de  Spirit u 
SanBo ,  both  whereof  are  dilcharged  into  the  Indian  Sea  ;  and  the  River 
Zaire ,  which  falls  with  great  Impetuolity  into  the  Ethiopian  Sea. 


C  A  H  p.  XIX, 

The  Iflcs  of  AFRICA. 

IN  the  Minimum  are  firftthe  Ifle  of  Malta,  the  Mcltta  of  the  An¬ 
cients,  Famous  for  the  Shipwrack  of  the  Apoftle  St.  Tad  and :  the 
Rclidence  of  the  great  Mafterof  the  Order  ol  St.  Job*  of  Jerafalem , 
which  bears  its  Name:  It  is  Seven  Leagues  Long  and  Four  Broad.  Its 
Towns  are  the  ('alette ,  the  City  ,  the  Boarg ,  and  St.  Michad,  with  the 
Cattle  5t.  Elme.  The  Hies  of  Cotnin  and  Qommmet,  Forjora,  Goz,e,  Lam - 
padofh  and  Limofa  belong  likewife  to  the  order  of  Malta 
r  The  Ifle  of  V  ant  alar  ea  belongs  to  the  Pcrtvguefe  ,  and  that  of  Zerbi  to- 

a* tanticl  Ocean  are  the  Canaries  that  belong  to  the  Spaniards, 
Pom  Santo  ,  Madera ,  and  the  Cape  De  Verd  IJlands ,  wh.ch  belong  to  the 

CX“.°L«r?near  to  Madera ,  and  in  refpea  of  it  inconfiderablc  for 
jkfodtrn is  large  and  fruitful,  producing  good  Wines,  and  that  Sugar  which 
goes  by  its  Name.  The  chief  City  of  it  is  Funchal  ,  and  has  a  B.lhop 
S.fragant  to  the  Archbilhop  of  Liibome.  The  People  are  Civil  and  Ro- 
inan  Catholicka. 
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The  Canaries ,  which  the  Ancients  called  the  Fortunate  Jflands ,  becaufe' 
of  the  goodnefs  of  the  Air  and  Soil,  are  to  the  Weft  of  the  Kingdom  of 
Morocco:  they  reckon  Seven  of  them  ,  that  are  the  chief-  to  wit  rhf  Grand 
Canaries ,  the  Me  of  Ferro ,  the  Mes  of  Tmerife,  Laclrotte ,  PalL  c 
C  ThCi  gl'Cft  C*narJ  which  hath  given  its  Name  to 
“  *  atlr  ,g°Vt  the  a^ndance  of  Dogs  that  were  found  there 

hath  a  Town  of  the  fame  Name  which  is  a  Bifhopnck. 

The  Ifland  of  Ferro  h  confiderable  ,  for  that  We  have  from  thence  taken 
our  beginning  of  Longitude  ,  it  being  the  moft  Wciterlv  of  thefe  Mauds 
There  is  here  a  Tree  which  to  condcnfe  the  Air  ,  that  it  furniihes  the 
inhabitants  with  Water ,  which  is  otherwile  (carce  enough  with  them 

W(  i S  remarkable  for  a  great  Mountain,  which  is  thought  to  be  the 

!l!fhkVrthe  d  >  called  by  tlie  P>‘°  t  from  thence  we  hare 

the  belt  Canary  Wine. 

The  reft  are  but  inconfiderable. 

The  Cap  eft  Ferd  Iflands ,  fo  called ,  becaufe  they  are  oppofite  to  that 
Cape  were  known  to  the  Ancients  by  the  Name  of  Hefper.dis,  Gorgon,*. 
and  Gorgades.  The  chief  of  them  are  Eight,  to  wit,  St.  Anthony,  St.Vin- 

St'  JW*  dd  Sal,  Ma r>  and  Fu/go.  That 
ot  St.  Jag.y  or  St.  James,  is  themoft  considerable.  It  hath  a  City  of  the 
the  lame  Name :  the  Bifhop  whereof  is  SufFragant  to  the  Arch  Bifhop  of 
Lisbon  :  Its  other  Towns  are  Ribera  a  great  place  and  much  frequented  , 

St.  Thomas  St.  Michael ,  and  La  Pray  a  which  is  its  beft  Port.  The  Air 
or  this  Itland  is  extreamly  bad. 

In  the  Erhiopick  Ocean  and  near  Sierra-Liona  ,  are  the  little  Ifles  of  Fa¬ 
re  lion  and  MajJ'acoya. 

Somewhat  fUrther  in  the  bottom  of  the  Bay  or  Bight  of  Guinen,  is  that 
of  bt.Thom.rs ,  d, lowered  on  thatSaints  day  whofe  Name  it  bears.  It  is 
thePortugmf  thC  E<lUmoaial:  lts  ckief  Town  is  Pavoafan,  Inhabited  by 

The  Princes  Ifland  is  near  to  the  former,  and  was  fo  called  becaufe  the 
of;r;/here°f  wa5aPPomteJ  for  th<=  ufe  °F  the  Eldcft  Son  of  the  King 

The  Ille  of  Farnandopo  is  to  the  North  of  that ,  and  near  the  Coaft  of 
Lrtanea  and  the  Kingdom  of  Benin . 

Beyond  the  Line  \ve  find  the  Me  of  Annobon ,  which  laft  the  Pormmfa 
called  1 o ,  becaufe  they  difeovered  it  on  New-ycars  day. 

The  Me  of  Afienfion  ,  difeovered  on  Afcenfion  day,  and  therefore  fb 
caHed  is  farther  to  the  South  in  the  Et hiopick  Sea ,  and  is  neither  inhabited 
nor  habitable  for  want  of  Water  ,  but  it  is  abounding  in  Turtle  or  Sea 
i  ;*•  f°ra  hkcrcafbn  fo  named ,  is  of  all  the  Illands  in 

the  Woildthe  moft  Remote  from  the  Continent ,  being  about  Four  hun- 
dred  Leagues  diftant  from  it.  It  hath  excellent  Frefh  Water ,  and  fo 
Salubrious  an  Air ,  that  the  Sick  who  land  there  ,  recover  their  Health 
quickly  It  belongs  to  the  Englifh  ,  and  all  the  Ships  that  come  from  the 
Eajt -Indies  and  belong  to  England  9  do  commonly  put  in  and  take  Frefh 
Water  there.  ^ 
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t nln/hC/w  C  °cean>  and  ,towar1dsthe  CaPe  of  ,  are  the  fmall 

■Xflands  ot  Elizabeth,  Cornelia  and  Fera. 

Beyond  that  Famous  Cape,  and  to  the  Eaft  of  Africa,  in  the  Indian  Sea , 
lies  the  iHe  ot  Madagascar,  ca  led  alfo  ot  St.  Laurence ,  or  of  £*„,■«« 
who  difcovcred  it ,  in  the  year  One  thoufand  five  hundred  and  fix  ■ 
^on  the  day  or  St.  Laurence.  It  is  one  of  the  greateif  Inlands  in  the  World  * 
containing  about  Six  hundred  Leagues  in  Circuit ,  Two  hundred  and  fix- 
ty  in  Length  and  m  fome  places  an  Hundred  in  Breadth.  Its  Length 
reaches  from  North  to  South ,  from  the  Eleventh  Degree  of  South  Latitude 
to  the  Five  and  Twcntcth,  fojjhat  it  is  almoft  altogether  in  the  Torrid 
Zone  ,  the  Southern  end  ot  it  being  onely  without  it  •  over  which  the 
Fropick  of  Capricorn  pafles.  It  is  very  probable ,  that  they  who  have 
taken  this  for  the  Ceme  of  Pliny  and  the  Menu/ bias  of  PtoLmy  are 

?ni  kC?  \  rUd  th'f  'he,Anclc^s  iiever  knew  it.  It  hath  no  Towns ^  only 
Villages  befet  with  Stakes  ,  the  faireft  of  which  is  Fauzaire.  The  lrh/ 
hitants  have  little  or  no  Religion,  they  have  neither  Temples  nor  Altos- 
they  Fca.  a  God ,  but  Worlhiplum  not.  The  French  have  made  fome 
Voyages  thither,  and  printed  Relations  of  the  fame 

There  are  many  little  Ides  about  this ,  of  the  chief  whereof  we  fh  ,11  onlv 
To  the  Eaft  of  it  are  the  Ides  of  St.  Mary,  0f  Bom  bon  Maaricl 

T/  /7  ,egr  Z°  the  G^>  and  AW.  'Lthe  Weft 

Mohila,  Camera,  Mayota,  Johanna ,  xn&St.ChrillopInrs.  ’ 

Near  the  Coaftof  Zonguebar  is  an  Bland  of  rhr-  ,  • 

the  South  the  I  fie  of  Monfia ,  and  to  the  North  that  ot  Pemba! 

Near  the  Cape  Guardafuy  lies  Zocotora  with  a  Town  of  the*  fame  Name 
X  13  D!°fc°ndes  of  the  Ancients ;  it  produces  the  bell  Aloes  and 
Ab^ll  C 1™/  bCtWeen  ^  ^  “  CaP£  lie3  -other  Ifland ,  caBed 

l1.1?  C°  }C  ?bfcrved  tb^t  the  greateft  part  of  Africa  is  in  the  Torrid  Zone 
and  that  the  Line  cuts  it  foexa&ly  m  the  middle,  thntit  reaches  as  Hr  to 
the  South  as  it  does  totheNorth  of  it,  that  is  to  the  Five  and  thirteh 

S?NoHh wards!  ^  ^  g-aterpS 


The  End  of  the  Second  Book, 
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The  Third  Book, 


CHAP.  1. 

AMERICA. 


Earc  now  come  to  the  New  World  •  for  fo  Men 
hath  been  plcafe/d  to  call  this  C  ontinent  which  is 
divided  from  Europe  ,  Afia  and  Af  ica  ,  bceiufc  it 
hath  not  been  knowen  to  as  much  above  ai.  Hun¬ 
dred  and  four  (core  years.  It  is  held  ,  that  Cbn  \Lc- 
pher  Columbus  a  Native  of  Genoi-.t  fir II  difeovered 
it  in  the  year  One  thoufand  four  hundred  ninety 
two  ;  yet  it  carries  not  his  Name ,  but  that  of  A- 
meric  us  Vefpucius  a  Florentine  ,  who  five  years  af¬ 
ter  Columbus ,  in  the  year  One  thou/and  four  huiv* 
dred  ninety  feven ,  difeovered  Bra  file  •  which  was  the  caule  that  all  that 
part  of  the  World  is  called  America .  It  is  likewife  called  the  iVefl-Imlics , 
in  dnTindtion  from  the  Ea(l-Indics  in  Afia.  It  hath  to  the  Eaft ,  the  Sea 
called  the  North  Sea ,  Mar  del  Non ,  to  the  Weft  the  South  or  Pacifick. 
Sea,  to  the  South  the  Streights  of  Magellan  j  but  its  bounds  to  the  North 

are 
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are  unknowen  to  us  ,  and  we  cannot  tell  whether  there  be  Seas  or  Lands. 
By  the  Ifihmus  of  Panama ,  which  makes  it  two  Peninfules  ,  it  is  divided 
into  the  North  and  South  America. 

In  North  America  ,  and  on  the  North  Sea  ,  are  EJlotiland ,  Greenland 
Terra  de  Lab  or  a  dor  ,  Canada  ,  or  new  France  ,  New  England ,  Maryland 
Virginia,  Carolina,  Florida,  New  Spain  ,  J neat  an ,  Honduras,  Nicara¬ 
gua,  Cofiarica  and  Veragua.  And  on  the  Vermilian  Sea, 
and  New  Mexico.  *  * 

In  South  America  are  Cafiille ,  Guiana  ,  Brafile ,  Plata  and 

Terra  Magellanica ,  all  upon  the  North  Sea  ,  and  on  the  South  or  ’Pad- 
jlck  Sea  ,  Chili  ,  and  Peru  ;  and  Ttmtman  in  the  middle. 


CHAP.  II. 

North  AMERICA. 

ESTOTI  LAND,  Greenland  and  Terra  de  Labrador  or  Laborador 
have  no  Inhabitants  but  Savages,  who  live  amongfl  Ice  and  Snow* 
with  which  thefe  Countrcys  are  covered.  The  Reader  muft  not 
expe&  Towns  here ,  for  there  are  none  at  all:  We  are  only  to  ob- 
ferve  that  Greenland  is  a  Countrey  lately  difeovered ,  and  that  there  was  a- 
nother  of  the  fame  Name,  which  cannot  now  be  found';  though  the 
Kings  of  Denmark  to  whom  it  belonged,  have  in  vain  fent  Ships  in  fearch 
of  it.  It  had  Towns  ,  with  Churches,  and  Monafteries  ;  but  no  body 
can  tell  what  is  become  of  it  :  whether  the  paflage  to  it  be  blockt  up 
by  the  Ice,  or  that  it  hath  been  (wallowed  up  in  the  Ocean.  ^ 

Canada  is  called  New  France  ,  becaufe  the  French  difeovered  and 
planted  a  Colony  in  it;  the  chief  places  thereof  are  Quebec ,  and  Tadoufjac 
upon  the  great  River  of  St.  Laurence.  * 

New  England  is  a  Rich  and  Flourifhing  Countrey  ,  with  many  Towns 
the  chief  thereof  is  Bofion,  Inhabited  by  the  English.  * 

Mary  land  is  Peopled  by  the  King  of  Great  Brittain's  Subje&s3and  belongs 
to  the  Lord  Baltimore ,  who  holds  it  of  that  Crown. 

Virginia  was  fo  called  by  the  Englifh,  becaufe  they  difeovered  it  in  the 
time  of  Queen  Elizabeth  who  was  never  Married.  In  it  is  James  Town  , 
and  fome  others ;  the  principal  produft  of  this  Countrey  is  Tobacco,  which 
from  hence  is  carried  into  moft  parts  of  Europe. 

Carolina  is  a  late  Plantation  of  the  Englifh ,  not  fully  fettled  as  yet. 

Florida  was  (o  Named  by  the  Spaniards  ,  who  difeovered  it  on  Palm 
Sunday.  It  ftretches  to  the  South  in  form  of  a  Peninfule  :  In  it  are  the 

T 
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iEj“GMVi"*8“ofs'’  *+*xszsz3s- 

».Sfs;  ir;isr~sr :  “f •  «- 

of  Montezuma  was  the  laft  Kii(k  Fernando'  Corn  fT  Wjlerc" 

^r^Vh<St^VC  •rhcteda“endm”,nyetml  ’  ^ 

the  chief  whereof  are ,  AfceW,,  £w  ^Cr’"  ^vFTn^a 

v“4™,  bei4t  a  wi^" ‘^t  of  ’T  fsirB 

Honduras  has  the  Town  of  Truxilh-. 

Nuaragm  hath , Cartage,,,  and  Veragm  and  La  Concepts™.  Tjld;.  r,„_ 

“X  s  a  Cnfiar,Ca’  fc  b“  dle  South  ^Sea  and  the  Bay  "n( 

afSSlSS^ 

was  called  New  Mion  by  Sir  Francis  DraH  au1  i  r 

from  Cfc  ,  but  there  are  no  Towns  obfer^dt  it  ’  *“  d,VldCS« 
tw  Mexico  contains  New  Granada,  wherein  is  the  Town  of  Stafe. 


CHAP.  HI, 


South  AMERICA. 

Upon  the  IlHirnusof  Panama  are  two  Tow  ns  whwenfih.  . 

gives  it  the  Name ,  isupon  the  South  S^’andXX  sT 

Srfth- -  *^>he^of^X 

thus  Beyond  chat  tpace  of  Land,  which  iiosbclwv..,.  .1, , 

Seas,  are  the 1  following  Region. on  the  North  Sea.  ‘"° 

Golden  Cajhlle*  fo  called  from  that  precious  Meta1  winch  is  a 
££*■  it,  chief  Ttn*  are  Catena,  kjfet*  % 

To  the  Eait  of  that  is  the  Countrey  of  the  Caribbe, ,  Jn  which  is  the 
Ddd  North 
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-Tr:r^,  ;:%ri!\aowp.to  tholb  lb*  Sail  in  thefe  Se;is.  Thc  Inhabi- 

l^orth  v,ape  ,  vul  k  h  ^  neither  Government  nor  Religion.  '*■ 

tmr  ^  it  hath  a  Towncallcd  Afam,,  and  by  .te  Spa-  | 

°i"*w  r  . .  ‘VCc-u’c  there  is  much  Gold  m  it)  w.th  a  Lake  oi  avail  | 

■mavds  •  .  Someaffirm  that  there  arc  a  kind  of  Mon-  1 

extent ,  a  R^<rion"t"'who  have.  no  Heads ,  and  have  their  Eyes  in  1 

!lrou>  1  eot-.t.  m  uu  ’ ...  .  ,  th.u  :s  only  learnt  tram  the  report  1 

«’rr  shouidcr; ,  ^^;^or^.id* «« &W 

ot  tueir  r-ugiiOOUrp,  ^  \Yc  are  not  t  >  believe  ml 

rat  of  an  EugUlh  fleet  unuer  It  ,  ,lv,'t  wc  cannot  bcia  vc.  The 

that  we  arc  told,  neithu.  •  Heads  is  very  firangc  ,  and  dents 

truth  »  ,  that  report  o.Nkn  -  '^Vii  .s  not  „ui)t '  of  in  comparable  n  - 
contrary  to  die  order  ot  iNa  ■ .  whole  race  of  People.  Son-.e- 

ikkes  as  to  tad  ^  L  snectswrth  bad  I,k  Jitiens  that 

times flie  produces  Monk  >  .  rCpciUcd  of  whar  Iheha-i  done,  and 
hinders  her  Operotmns ^  ^  t  aps l0  the  pr-grcls,  and 

would  diluvn  Inch  impci-T  v  ot  W  »»;<=  I  -  cm(..lvcSi 
differs  them  not  iopropag.de  an  oe^e  ;  c  nes  tc  the 

earaches  on  theNo,  1 h  S  ‘ bom  itllcr(;  w  , 

Region  otfe‘'!l7'^.riiJltsl;aiic  Latah,  v\hich  ate  Very  plentiful 
reap  ,  bat  live  on  the  t  .  .  Flil.mtf.  They  cat  the  Lnlontrs 

in  their  Region,  and  by  tin ,.  t*  ‘  ’  |cu.  Revenge  tlun  their  Appetite., 
they  take  in  War,  rather  to  ;t,  a  \ « >  «£  S  Wlcvcd  £*  that  , 

^X^hy  Ihe  Europeans,  with  whom 

nsssu  “t"*.  s^ssfts: 

and  (bifictimcs  Wu-  h.r  the,  1  Jn^  r.J*s  Is  ?«*«,  P™ 
of  St.^v..d-  ,»r  "  '^"hi^tusnotleavcthishir  Coon- 

hri,  R»  f-f"'""'.  ••ndltvetJ  -  d  Well  River  of  the  World, 

«ey  wfhout  vie  rnig^nemdi|k.fof^d^  fo  Women 

that  v  atcrei.hn  •*  It  tya'-t.  .  ohlervcd  upon  the  Banks  thereof.  It 

carrying  Arms  and  I  >gh‘“V  Captain  that  faded  long  upon 

is  'i’tcw.le  called  Or.gfo* ,  ho  P-  Jj carries  its  Streams  through 

tef:  "t*~ 

*  dev  the  Lin-*  Jt  mingles  w-th  the  No  ,  .  d  the  North 

The  Region  Of  to  die  So  tthof  ^  and  W;lK, 

Sea ,  it  is  rehrlhed  by  a T-ui  «■  S  ,bat  js ,  the  Silver  River; 

The  Pomig  ic-le  have  called  O  ^  k  ^  Wlth  ir.  On  the  fide 

bccaulc  Silver  is  found  amoi  g  and  tlie  I'tjitaiiai. 

ofitis.be  City  of  f-f'w^'h^S^/7whichbor(krS  on. he 
The  Counucy  ol  Cto,  •«"  LiUt  1  ^  Strc-ights 
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Streights  of  Magellen  ,  are  to  the  South  bcvor 
Towns,  feme  Capes  and  famous  Ports,  > 
Cape  De  las  Cirgincs.  It  is  true  to  at  o; 

Ruin  of  a  Town  called  Philippa,  bmk  b,  m 
were  aim  oil  all  ftarved. 

The  moll  remarkable  thing  in  rhi,  r  c.  -;n 

it,  and  rc  called  Patagons  •  they  h.iv.  ’  ><_  a ,  - 
foot  high,  and  'o  Aval  low  down  a  Pm.  in- 
us  an  ordinary  Man  one  Gi  lib  They  cove  :  j, 
and  c..rry  CLbs,  Bo\v>  and  Arrows.  They 
"Hills 5  an.!  a  me.-  -hem  with  ht^psofSt  <-  -s. 
them.  It  huh  int  .v-p  nbkived  that  Lfo-y  ! 
In  a  word',  they  a  .  Pa-:  rrians,  and  for  be 
lomrt  what  exceed  our  Eum .itai;  ''Uti/iiv lateii 
them  to  be  Giants. 

Hivmg  puivd  the  Srn-igh.'s  b  \v.  c  call 
who  dfcovavd  k?  and  ban  '  ,r:  .J-,  !  ,  ,i;. 

South  Sea  Cape  D,jh\  ,  ard  -Uva-..  nr ;  rr..rn  ; 

Tern. 

The  ^oumry  C-’-ih  had.  ,bel..  chief  T,wi 
La  CoaciPti’-n,  .aid  Hal  ill  via. 

Te  ut  is  is  to  the  N  /Tii  o-  b  3d  ,  sid  reaches  I 
Somh  to  Mo: ri. ,  it  to  die  \Vcit  the  Soiu 
Hdls,  which  m,  S  e:  iia  ds  ceil  Las  Cord li  -as 
ally  covered  with  Snow.  m  lie  miJlt  of  the  Z 

Ulld  sll-  J3&V0  i  111  c1l;l .  \  innw  -  in  tVir-  \r> 


cl  La  Plata , 
he  Port  D. 


Here  are  no 
■•v,  and  the 
<>  he  leen  the 
where  they 


''  as  much  calc 

■•elves  with  Perils  Skins, 
Of  Grad  open  little 

fuails  hiuind  devour 
'cany  J.aws  or  Religion, 
gfh  and  hulk  ot  Body, 


lonw  wnat  exceed  our  Puroycu.  ’  utoiiv  larul  Dhaweries will  not  permit 
them  to  be  Giants.  1 

Hy„g  pri-nl  the  Srrnght.,  ,  -e  -oiled  aftcr  MageVluft  Namc 
wIk.  dreor -rcu  .t  b«  '  !  ,  ,u.  .hereby  ;  we  find  on  the 

JV/h  ^  °  ‘‘ “North,  Chili  and 

?-*> **  T-^  y*> r- 

P.~«  is  U  to  the  /tn  o  •n,r  ,  Md-eacheo  Five  hund  cd  Lear. -s  from 
South  to  y,uh:  t  to -he  tVett  the  Sol, .h  Sea,  to  the  Ea.ithe  high 
"f";  ;  t  SSJ,U  l.;  W’1  L:ur.,„M!  or  the  A;ih,  pc, pern- 
ally  covocu  ..  r.h  omm.  m  lie  midlt  or  the  Torrid  Zone.  when  P:  •  aro 
and  Ah -iagro arrive  1  intlyn  G  ,.mtrey ,  in  the  year  One  thoufcud  iGehun- 
dred  and  twenty  r  i  ,  it  w..s  iubjed  to  the  Princes  named  Iu*,iS  who  had 
*fr  ,  a  po, verb  Enp,-e  nr  thole  Places,  extending  above  Fifteen  hum 
me.  -eagiit  .  m  cncuit  •  they  had  governed  there  above  Six  hundred 
years,  when  ,he  Avarice  and  Ambition  of  thofe  two  Spaniards  pr  nnoted 
thenr  to  dethrone  the  lull  that  Iwayed  that  Scepter:  his  Name  wi- 
Ai aunalpa,  or  AgMmi  whom  they  took  and  cauFd  to  be  On„:(rled 
Hero  thev  round  a  pr -digious  quantity  of  Gold.  The  Inhabitants  were 
Polite  anu  Civil,  they  worfhipped  the  Sun  ,  and  believed  there  was  -ro- 
ther  God  vj.ipcncr  to  him,  whom  they  called  Pachacamac.  The  (  Uv 
oi-  C  :jc  ■  was  i he  Imperial  Scat  of  the  hgas.  The  Rcond  in  Dignity  Ws 
ClL  -S  iituarrcl  almolr  under  the  Equinoctial  j  both  which  remain  Fill. 
Ihe  Spamaids  have  built  many  there,  the  mod  confi  derabl-'  of  wlfcli  i 
on  the  Me,  with  ,,  Port.  This  is  the  ReliJcr.ee  of  a  Vkroy  cd 
Aicnbifhop.  1  he  otner  chiet Towns  are  slrica  ,  jit-cynic,,  c.  , / 
on  the  Sea,  and  in  the  Inland  Pouf, ,  near  the  famous  Mountain ’.j -he 
fime  Name,  wherein  arc  mexhauftiblc  Mules  of  Gold  and  Silver;  fa 
Plata  ,  h  called  tor  its  Silver  Mines ,  San  Juan  del  Oro,  and  feme  o- 
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i  lies  betwixt  Pern  and  Guiana ^  it  was  16 
■ve  Trees  found  there,  whole  Bark  had  a 
aumuii. .  There  are  no  Towns  nor  Villages 

and  the  Region  Dr  la  Plata ,  and  hath  St.  jago 

a  Mountains,  Capes,  Rivers,  andStreights 


The  Qtmm\  f&itws  of  ds?3  Kingdom »  hav#  for  4^  fin  Urn  ex* 

firnated  bv  their  Conuttcrors :  and  chdethat  were  nor  ,  were  converted, 
to  die  Caiholick  Faith  :  lo  that  there  arc  levcral  of  them  btiftragant  B,  .  - 
/hops  to  the  Archbilhop  of  Lift:. 

The  Cour.rrey  OL-  C.aiuv-'""' 
called,  by  re.itim  that  th  .e  ’ 
great  affinity  to  the  true  C-.n 
observed  there. 

Tucuman  is  between  Cb; 
del  Efhro  for  its  chief  Town. 

We  mu  ft  now  lee  what  are  t 

ox  tms  ln e v/  World.  ,.m  i  ■  i  u  i 

its  chief  Mountains  are  the  Andes ,  or  Las  CtadsLras,  which  lie  to  the 
EaftofPtr,,..  The  Ingas  cau  fed  .ways  to  be  cot  .out  m  them  wluch  iur- - 
paired  all  that  the  Romr.it  Gnmdure  ever  could  do.  They  tilled  , up  deep 

Valleys, .  and  cut  through  high  Rocks ;  the  tematns  of  which  prodigious 

Works,  are,  ftill  to  be  (cen.  ..  a  ►  t-l 

In  Mexico  the  Mount  VopchamfuU  continually  calls  out  Flames.  The 
moil  famous  Capes,  are  Cape  Breton,  Cape  (W  ,  the  A or,b  Cape,  j 

*”lts  gr'cattft 'iCeffme  that  of  St.  terrain  Canada,  of  the  MjGiot 
in  Florida,  O ranch, ,  Maragnm ,  the  Rivet  of  and  *»  * 

la  Plata  ,  in  South  Amnca ;  all  which  tun  into  the  North  Sea;  no  con- 

fiderable  Rivers  fall  into  the  South  Sea.  f  n„  ■ 

The  moft  noted  Stteights  are  towards  the  North,  thofe  of  Davies  and 
Hudfin-,  towards  the  South  the  St, -eights  of  Magellan,  U  Mar. re  and 
Brotivers  ,  of  which  we  fhall  lpeak  , 

Iflands  that  lie  about  this  Continent, 


after  that  we  have  confidered  the  j 


CHAP.  IV. 

The  Jjles  of  AMERICA. 

WE  fhall  in  the  full  place  view  the  Ifles  of  the  North  Sea,  which 
ate  the  moft  confide, -able ;  for  there  are  but  very  few  m  the 
South  Sea,  and  we  fhall  proceed  from  North  to  South. 
Nel-Fomdlandk  an  Iftmd  near  the  Bay  of  St  Lawrence  and 
Ijmd  of  Canada ;  upon  the  Banks  of  which  there  »  great  Cod-fifhing.  ^ 


a  new  wograpfiy. 

The  Tfks  ©f  JJJ'wptmlHiutelky  Ql  St  Lawrence  Imi  rU„  T 

Ifland ,  to  the  South  M  New-fowullnd  *  fhe  ^y 

the' Sft“rC  the  mdjlc  °f  thC  °aan’  and  »BW.  ,« 

OAa  lies  to  the  South  of  them,  and  upon  the  Mouth  of  the  Bav  of 
Mexico-  it  is  above  Two  hundred  Leagues  m  length,  and  about  Threelcme 
m  breadth;  St.  Jago  is  ,ts  chief  City  ,  and  an  Epifcopal  Seat  Next  rJ:,„ 
is  t’ne  tau,  where  the  Spanish  Flora  Rc„uevou-/.c, ,  and  meets  on  their 
return  homeward  from  ^nc.,:  it  lies  on  the  W  elt  of  .he  Ifland,  and 
almolt  opp  jute  to  Cape  l<loruL:.  9  1U 

H,fpmi:la  .  called  likewifc  St.  Do,n,.,g„ ,  and  by  the  Natives  fl.-r, 
T~,CI =  hundred  Leagues  m  circumference  ,  and  lies  Ealcwald  from 
Luba  The  Capital  City  ,  which  gives  it  the  Name,  is  St.  Domino*  •  ,hc 
Rehdence  of  a  V.cemy ,  jmd  Seat  of  an  Archbilhop.  The  objeft  of  Avarice 
is  tound  there,  I  mean  cold and  S.  Ivor  Mines.  The  Spaniards  have  diC 
of0theedotheerfs  two  Bknds  and  b‘»‘»1W  the  Natives,  as  they  did  front  moft 

.Soutb  and  belongs  to  fitjt/W:  the  Two 

chief  Towns  of  it  are  St.  fagodela  Vega  ,  otherway  called  the  Svewift,  Tumi 
by  whom  it  was  built  and  PortRoyal,  ortheZW,  built  by the  Eiiolift 
and  an  excellent  Harbour-  the  Governour  of  the  liland  -refidcs  in  the 
former.  It  is  rich  and  in  a  flourifhing  condition. 

•  £%Vkfrrr  “  t0  thnEaftJ its  chief  Town,  whicit 

is  that  of  St  .John,  has  an  excellent  Harbour.  This  liland  was  formerly 
called  Boriej/ten.  .  v 

The  CarMe  lflands  are  to  the  Eaft  of  the  former,  and,  as  it  wore  -it 
the  Mouth  of  the  Gulph  of  Mexico,  which  they  Teem  to  flint •  they  ti» 
ranked  in  form  of  aCrelccnt,  and  reach  from  North  to  South.  The  moll 
remarkable  of  them  are  Marked*,,  St.CbriJfopbcn ,  GmUoape,  Domimco 
Martmico ,  dntego ,  Grenada,  and  the  Trinity.  The Engl.lh,  Dutch,  and 
French ,  poflels  molt  part  of  them. 

Mar  gar  eta  lies  fbmewhat  more  Wcfferly;  and  the  Fifhino-  of  Pearls 

which  gave  it  its  name,  renders  it  famous.  h  ‘  5 

The  Natives  of  thefe  Mands ,  as  in  many  places  of  the  main  l  and  were 
Man  Eaters  or  Cambals,  but  at  prdent  the  greatdl  part  of  them  are  de- 
ltroyed,  or  forced  to  leek  fome  other  way  of  living 

The  Ifle  of  Cayenne  is  near  the  main  Land ,  upon  the  Conft  of  Guia- 
7>ay  an  Ifland  made  by  tbc  Mouth  of  a  River  called  alfo  Cayenne.  The 
French  had  fettled  there  and  printed  Relations  of  it,  but  in  the  late  Wars 
the  Hollanders  difpoflefled  them  ,  and  have  planted  a  CoTony  of  their  own" 
The  Me  of  Marmhaon ,  is  alio  at  the  Mouth  of  a  River  that  likewife  carries 
the  fame  name. 

The  South  Sea  has  very  few  Mands  near  to  America  5  tbefe  are  only 
found  there :  7 


Mocha 
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Mocha ,  on  the  Coaft  of  Chily ,  is  an  Ifiand  of  fome  confideration.  Cd>- 
forma  hath  been  long  taken  for  a  Continent,  but  in  is  at  length  found  to 
"•be  an  Ifiand  fuppofed  to  be  divided  from  the  Land  of  JejJo ,  by  the  Straits 
of  Amen  ,  and  from  Nan  Granada  ,  by  a  pretty  large .  Channel  ,  which 
is  called  the  Vcrmilian  Sea. 

The  Illes  of  St.  Thomas ,  Nnblada  ,  and  Rccapartida ,  are  to  the  South 
of  Colrrma. 

The  Hies  of  Salomon  are  in  the  middle  of  the  South  Sea,  towards  the 
Coa  (Is  ct  Nan  G  Tinea. 

And  now  you  have  ,  Reader,  what  we  thought  fit  to  fpeak  of  this  New 
World.  When  it  was  diicovered ,  the  Inhabitants  were  either  plunged  in 
Idolatry  or  void  of  all  Religion.  Of  this  kind  were  the  People  of  Hr  a  file. 
Thole  of  Mexico  worfhiped°Iddls,  and  Sacrificed  Men  unto  them-  they 
plucked  out  the  Hearts  of  thole  wretched  Victims,  and  threw  them  at  the 
Feet  of  their  Gods,  nradcot  Gold  and  Silver. 

The  People  cf  Pent  wer.  more  moderate  in  their  Worfhip  ,  their 
Sacrifices  were  not  fo  cruel;  they  chofe  for  (heir  God  the  molt  Glorious 
of  all  the  Lights  of  Heaven,  but  they  believed  him  not  the  Almighty, 
for  they  aligned  a  Father  and  Soveraign  10  him,  as  well  as  to  all  o- 
cher  created^Bcings ,  and  called  him  ns  we  1  *•  already  laid  ,  Pachacamac. 

But  it  is  llrange ,  that  in  all  this  vafi-  Con  '  .ml  there  was  no  trace  of 
Chrilfianity  to  be  found;  all  ol  them  were  ig.'  nunt  <  t  hat,  yea,  ana  of  a 
matter  of  far  lets  importance,  though  or  aie  ,  l  rutan  of  writing. 

They  could  not  conceive  how  a  i  cce  or  L. per  : -  conv<  y  the  words 
and  thoughts  of  People  at  a  gnat  dilfan.ee  to  vne  s,  -  /her.  VVc  may  affirm 
that  thefe  Countreys  are  every  w.y  far  difiaiu  from  outs.  The  Beads, 
Plants,  Flowers  and  Fruits, 'arc*  quire  Aifierenr  tioni  what  arc  arnongft 
us ;  and  the  People  of  Europe  imparted  mens  to  them  ,  with  the  Religion 
chat  they  profefs. 


•  C  H  A  P.  V. 

T he  TERRA  AUSTRALIS. 

WHcn  Magellan  parted  the  famous  Strcights  that  is  called  by  his 
Name,  on  his  left  hand  to  the  South,  he  oblerved  a  Land 
that  fhone  with  multitudes  of  Fires ,  and  therefore  he  called  it 
Terra  del  Fitego.  He  took  it  for  a  Part  of  the  Terra  Auftralis •; 
but  Le  Maire  having  difcovcred  another  Streightinthe  year  1616,  which 
carries  his  Name  alio,  perceived  that  that  Land  of  Fire  was -but an  Ifiand, 


•  . . . . — - - — t*-*1-  ‘■■1i--,»ii.iiijii,i  iiwj  1 1  ., 

and  obferved  another  on  his  left  hand,  that  he  named,  Statenland ,  wfficH 
in  his  Language  fignifies,  the  Countrey  of  the  States  Brouvers ,  found 

another  Streight  more  Southward  than  that  of  U  Maire ,  in  the  year  One 
tboufand  fix  hundred  and  forty  three,  hath  difeovered  the  Countrey  of  the 

States  to  be  likewile  an  lfland.  .  ,  ,  , 

Betwixt  the  \o  and  40  degrees  of  South  Latitude  ,  .and. the  210  and 
220  of  Longitude,  fome  late  Maps  mark  a  Countrey  which  they  call 
NtvJ  Zealand ,  difeovered  in  the  year  One  thou  land  iix  hundred  and  fifty 

Under  the  fame  Latitude ,  but  between  the  160  and  170  degrees  of  Longi¬ 
tude  they  mark  another  Land,  difeovered  in  the  year  One  thouland  lix 
hundred  and  fourty  two  ,  called  Antony  van  Dhmanland  :  Under  the  fame 
Longitude,  and  the  Tropick  of  Capricorn  ,  they  place  a  Countrey  called, 
New- Holland ,  difeovered  in  the  year  One  thouland  lix  hundred  and  forty 


°UNew  Guinea  is  near  the  Molucca's but  it  is  believed  to  be  an  lfland,  and 
it  is  not  certain  whether  the  Lands  we  have  juft  now  named,  be  Ifles  or  parts 


‘The  Land  near  the  A  R  C  1  I C  K 

or  NORTH  POLE. 


A  Bout  this  Pole  are  Greenland ,  Nova  Zcmbla  ,  and  Sintrjerge., 
with  fome  o.her  Countreys  ,  of  which  wekn-.-wvn/ lit  1c.  It  is 
certain  that  lbme  have  failed  within  Eight  degrees  of  the  Pole  i  and 
it  is  affirmed  that  the  Hollanders  have  been  under  the  very  Pole  : 
but  with  what  truth  I  ffiall  not  adventure  to  lay. 

It  is  thought  by  fome.  That  about  that  place ,  America  is  joyned  to  the. 


Continent  ’  xither  an  the  fideof  or  of 

.of  it  is  yet  certain,  .  *V 

Iris  to  be  obferved  that  jtwr'w, reaches  North',  ito^fe^r^cgrec  or 
farther ,  apd  South  to  the  or  53  degree  of  lies 

partly  in  the  Torrid  Zone,  partly  in  the  North  $<3®; 'temperate 

Zones,  and  partly' in  the  Northern Froa^n Zone,  V  -  - 

Thus,  Reader ,  I  have  given  you  a  Ihort  and  as  exadf  ltefcrlption  of 
the  Earth,  as  I  could,  and  have  laid  nothing  but  what  I  thought  true, 
The  little  knowledge  that  we  have  of  the  Inland  pares  of  theie  -  quarters 
of  the  World,  together  with  the  uncertainty  of  the  Relations  of  different' 
Travellers ,  made  me  unwilling  to  impofe  upon  you  for  truth,  thofe  things 
that  I  was  not  well  fatisfied  in  my  felt ;  which  has  rendred  this  Treatifq 
poflibly ,  more  Ihort  than  the.Vafttraft  of  Land  it  pretends  to  deferibe,  may 
fegm  tQ  require:  * 


F  INI  & 


^ jB/rrrLorJ 


SSnH 

Sa 


^  I.JLtmq/Iz 

O-al:  JEJUufa 


I.  Goto  Pars  Malta. 


*nar~u2//c  ^ 

^OKAIN 


Z  i/„x:  trrrzAg 


Sfimap  '7r^y_  _ -j^ 

VtC  ^ 

■f 


Vn^rrj^zujrS  ■ 

\-X 


^  . .  *  ■— ™«- - -«««:.:• 

’‘/j5..  *‘: . .  ^  - 

LR^JTiS  .'^Ai  /%//'  )/&  ,  X  **.  3  ^  ^  Arr- 

&07zdrf&?m-*-  '  C  7^-  *vl  &■  '  VPalatinat 

'sj-  ,,-~L'  Zf'-  B  yjf'lt  S?  -4 U0  T.  . — ^  l^  ".  "  '  -.  /lfiE\  \-Z^n/kt/ 


AtlWc'C 


J'  %  ••  *' 
-/  tn-fVXrzA 


jlSfL  Verdun  .:jf\  .  if 

^  Z  /  *  /naIzz/D((u 


I  ^  "*•. 


C/cr-m/mir 
\<&z  -Jr-rf/m* 


G~Z4£T7lu\  n//r 


JfzrrAt/Attn  /rk 


"V.  of*  tlie 

^■VRliin 


.  Ba.RI10\JS  . 


y-y^  ^cn£-  /z  f71zrTzsftrrz^~ 

TniAel 

7  -Z'-uierdur?,.. .. 


Wp~ ~  i  .  *  \  \  4-,.  \,  d  \  S 

E&It  '&• . 

v  <-/'az*  f  77Larz/mmir  \ 

j)^  \d Jr  [ 

((  '•■.  — /x^xk  <^/kzziz?)  J^ztt/tr/sTi'iTi  * *tzl 

*••••.  ]  A  ^ 

i;  :  \\  i  i=-  dh.-.TfLaumzae  S  V 

J^*rnm*e  :.U5l.  S  .zte/rcziT-? 

JT>LNan%£a,m  ZZJa&^nch  »*OV 


Sftrztsrdm  '  ■  i\f 


Z  y>r6A-  TVrr/^^rv  j 
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